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Meeting of the Research Advisory Committee on Gulf War Veterans’ Illnesses 
August 14-15, 2006 

VA Headquarters, 810 Vermont Ave., N.W., Room 230 
Washington, D.C. 

 
Agenda 

Monday, August 14 
 
 

8:00 – 8:30 Informal gathering, coffee 
 

 

8:30 – 8:45 
 

Welcome, introductory remarks  Mr. Jim Binns, Chairman  
Res Adv Cmte Gulf War Illnesses 
 

8:45  –  9:45  Overview:  Gulf War illnesses in relation to central 
proinflammatory processes and autonomic dysregulation  
 

Dr. Lea Steele 
Res Adv Cmte Gulf War Illnesses  

9:45 – 10:30 The cholinergic anti-inflammatory pathway in the 
inflammatory reflex 
 

Dr. Kevin Tracey 
Feinstein Institute for Medical 
Research  

10:30 – 10:45 
 

Break  

10:45 – 11:15 Immune abnormalities associated with chronic fatigue 
syndrome 
 

Dr. Nancy Klimas 
Univ of Miami School of Medicine, 
Miami VAMC 
 

11:15 – 11:30   Overview: Research on autonomic and neuroimmune 
dysregulation associated with Gulf War exposures  
 

Dr. Lea Steele 

11:30 – 12:00 
 

Autonomic dysfunction following low-level sarin exposure 
 

Dr. Mariana Morris 
Wright State Univ Boonshoft School 
of Medicine 

12:00 – 1:00 Lunch 
 

 

1:00 – 1:30 Summary: Alterations in cholinergic receptors, cytokines, 
glucocorticoids, and immunity following low-level 
exposure to cholinergic agents 
 

Dr. Mohan Sopori 
Lovelace Respiratory Research 
Institute 

1:30 – 2:00 Summary: Persistence of regional indicators of CNS 
inflammation following Gulf War-related exposures  
  

Dr. Mohamed Abou-Donia 
Duke University Medical School 

2:00 – 2:45 Microglial activation following neurotoxic exposure: 
the self-propelling cycle of neuroinflammation in 
neurodegenerative disease 
 

Dr. John  Hong 
Natl Inst Environmental Health 
Sciences 

2:45 – 3:00 
 

Break  

3:00 – 3:30 
 

Noninvasive imaging of inflammation in the central 
nervous system 
 

Dr. Tomas Guilarte 
Johns Hopkins School of Public 
Health 

3:30 – 5:00 
 
 

Discussion:  Priority study questions and methods in 
investigating the potential role of neuroinflammatory 
processes in Gulf War illnesses  
 

 

5:00 – 5:15 Public questions/comments on scientific presentations  
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Meeting of the Research Advisory Committee on Gulf War Veterans’ Illnesses 
August 14-15, 2006 

VA Headquarters, 810 Vermont Ave., N.W., Room 230 
Washington, D.C. 

 
 

Agenda 
Tuesday, August 15 

 
 

 

8:00 – 8:30 Informal gathering, coffee 
 

 
 

8:30 – 9:00 Public comment period 
 

 

9:00 – 9:30 Remarks, presentation of certificates to new Committee 
members 
 

Dr. Michael Kussman,  VA Principal 
Deputy Undersecretary for Health  
 

9:30 – 10:15 Immune, genomic studies of Gulf War veterans at Miami 
VAMC 
 

Dr. Nancy Klimas 

10:15 – 10:30 Break 
 

 

10:30 – 11:15 Gulf War-related research at Wright State University  
 

Dr. Mariana Morris 

11:15 – 11:45 2006 Gulf War illness research initiative at the 
Department of Defense 
 

COL Janet Harris, Ph.D. 
Director, U.S. Army Congressionally-
Mandated Medical Research Program 
 

11:45 – 12:00 
 

Update: Gulf War research program at University of 
Texas Southwestern 
  

Dr. Robert Haley 
Univ of Texas Southwestern Medical 
School 
 

12:00 – 1:00 
 
 

Lunch  

1:00 – 1:45 Overview and Update:  VA Gulf War Illness Research  
 

Dr. Joseph Francis 
Dr. William Goldberg 
VA Office of Res and Development 
 

1:45 - 2:30 RAC Business 
 

 

2:30 Adjourn  
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Dr. Floyd Bloom and Mr. Adrian Atizado, Committee members, and Dr. Jack Melling, Committee 
consultant, were not able to be present at this meeting.  The meeting was held both days in Room 230 of 
the U.S. Department of Veterans Affairs (VA) Headquarters, 810 Vermont, NW, Washington, DC. 
 
 
Welcome, introductions, and opening remarks 

James H. Binns, Jr., Chairman 
 

Chairman James Binns called the meeting of the Research Advisory Committee on Gulf War Veterans’ 
Illnesses (hereinafter referred to as “the Committee”) to order at 8:31 a.m.   He welcomed the Committee 
members, invited scientists, managers of government research programs, Congressional staff, veterans 
and other members of the public.  He extended a special welcome to Lord Morris of Manchester, an 
advocate for ill Gulf War veterans in the United Kingdom.  Lord Morris was accompanied by Ms. Sue 
Freeth of the British Royal Legion.  Chairman Binns noted that the Committee would be meeting later 
with Dr. Michael Kussman, the newly appointed VA Undersecretary for Health.  Dr. Kussman would be 
presenting certificates of appointment to the members appointed within the last year. 
 
At the Committee’s May 2006 meeting, Chairman Binns noted that the Committee had entered a new 
phase of activity, having completed the review of research relating to the extent and nature of Gulf War 
illnesses, and would now focus on identifying the mechanisms potentially underlying Gulf War illnesses, 
which hopefully would lead to a basis for diagnosis and treatment.  Chairman Binns stated that this was 
the first meeting devoted to this new focus and represented a departure from previous meetings in many 
respects.  It was focused on a single scientific topic, which was relatively narrow, and was designed to 
explore this topic in depth and offer insights into the mechanisms underlying Gulf War veterans’ 
illnesses.  Chairman Binns noted that Dr. Lea Steele, the Committee’s Scientific Director, had identified 
an impressive array of speakers to address this topic from the different aspects and perspectives of their 
work.  In addition, several scientists had been invited to join the Committee in its discussions.  Some of 
these scientists had spoken before the Committee at previous meetings.  Chairman Binns noted that all of 
these scientists were seated in the area opposite the Committee table, and had been provided microphones 
to facilitate their participation in the discussion.  To ensure that the discussion was productive, Chairman 
Binns stated that discussion would be structured and lead by Dr. Steele and Dr. Jim O’Callaghan.  
Chairman Binns noted that there was a full 1 hour and 45 minutes allocated at the end of the day for 
discussion.  He stated that the Committee would not be entertaining comments and questions from the 
members of the public during this period of time in order to ensure ample time for discussion with the 
invited scientists.  He asked that members of the public address their questions and comments during the 
afternoon public comments session to the scientific topic of the day. 
 
Chairman Binns commented that this was an exciting day for him as chairman of the Committee.  He 
believed that the presentations and discussions had significant potential to advance the state of Gulf War 
illness research.  Chairman Binns noted that there were a number of individuals on the Committee who 
were not scientists.  He stressed that he did not wish to constrain any of the scientists from having a good, 
in-depth discussion, but asked that they include lay references, when possible, so the non-scientist 
members and attendees could follow the more technical discussions. 
 
The Committee and the guest speakers and participants then introduced themselves and gave a brief 
description of their background.   
 
 
 



RAC-GWVI Meeting Minutes 
August 14-15, 2006 

Page 11 of 236 

Gulf War Illnesses, CNS Pro-Inflammatory Processes, and Autonomic Dysregulation 
Lea Steele, PhD 
Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses 

 
Dr. Steele gave a summary of the focus, scope and findings of previous Gulf War illnesses research and 
an overview of remaining questions regarding the pathophysiology of Gulf War illnesses.  (See Appendix 
– Presentation 1.)  She indicated that the present meeting would focus on the idea that stimulation and 
dysregulation of proinflammatory processes in the central nervous system (CNS) underlie the chronic 
symptom complex affecting Gulf War veterans.  She provided overview information about innate 
immunity, cytokines and neuroinflammation and related how this information would shape the day’s 
presentations and discussion. 
 
The meeting recessed at 9:47 a.m. for a break. 
 
The meeting reconvened at 10:00 a.m. 
 
 
The Cholinergic Anti-inflammatory Pathway in the Inflammatory Reflex. 

Kevin J. Tracey, MD 
CEO, Feinstein Institute for Medical Research 

 
Dr. Tracey spoke about the interactions between the brain and the innate immune system, with a focus on 
the role of the autonomic nervous system in regulating the inflammatory response.  (See Appendix – 
Presentation 2.) 
 
Dr. Bill Meggs, a Committee member, commented that the research presented by Dr. Tracey could have 
implications related to the fight-or-flight response.  He asked whether this research suggested that if 
someone in crisis (e.g., an automobile accident) was given something to suppress emotional responses 
and anxiety (e.g., benzodiazepine), that individual might return to a parasympathetic dominance, 
preventing the terrible cascade described by Dr. Tracey.  Dr. Tracey replied that he did not know, but this 
was a testable hypothesis and quite plausible based on observations in animals.  He stated that this 
research is causing researchers to go back and look at agents used in intensive care units (ICUs).  Several 
of these agents are cholinergic and anticholinergic and little is known about their immune effects. He 
stated that one had to be careful, though, with respect to the fight-or-flight response, because both 
parasympathetic and sympathetic nervous systems are firing “in over drive.”  However, only the clinical 
manifestations of the sympathetic nervous system are seen in excess.  The benefit of having both systems 
activated is that they are probably both blocking cytokine production.  Dr. Tracey stated that the same 
thing happened at the cardiovascular level.  If one isolated and stimulated the sympathetic nervous 
system, cardiac output is increased.  If the parasympathetic system is isolated and stimulated, cardiac 
output is decreased.  If both systems are stimulated together, there is a synergistic increase in cardiac 
output to the benefit of the animal, because the heart is slowed enough to increase filling time, resulting in 
a better contraction.  These complex systems interactions must be (1) broken into separate, individual 
pieces; (2) have their activities examined in combination; and (3) have a determination made as to how 
best to modulate them clinically.   
 
Dr. Carrolee Barlow, a Committee member, asked what afferent signals were involved in this process.  
Dr. Tracey stated that this was a “black box” and that there were only a handful of papers addressing this 
issue.  Endotoxin can activate vagus nerve signals afferently.  Interleukin-1 (IL-1) and other cytokines can 
activate these sensory or afferent signals.  The question has been asked: How does the vagus nerve detect 
it?  This is a very important question.  The vagus nerve is going to the entire viscera.  It may be that the 
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vagus nerve is sensing things at the cellular or molecular level, and detects inflammation or problems at 
very low levels.  Dr. Tracey noted that one study, which used a radio-labeled IL-1 receptor antagonist 
construct to bind to IL-1 receptors, found what looked like cellular or globular structures along the path of 
the vagus nerve.  Dr. Tracey stated that he hadn’t seen additional work addressing this question.  He noted 
that this physiological controlling system, which can control cytokine response, was likely occurring at 
the receptor level.  It may not be at the individual cell level, but there are probably regions that are being 
sampled to detect the endotoxin or IL-1.  He commented that there could be a whole list of things 
identified in twenty years that have differential signals to tell the brain what is going on. 
 
Dr. Mohan Sopori, an invited presenter from the Lovelace Respiratory Research Institute, noted that there 
was literature which showed that, in terms of the vagus nerve, a behavioral response was only elicited 
when the stimulus was injected peritoneally and not when given intravenously or subcutaneously.    He 
asked for Dr. Tracey’s response to these findings.  Dr. Tracey asked if this was in terms of the fever 
response.  Dr. Sopori clarified this related to both the fever response and behavioral response.  Dr. Tracey 
stated that if one gave a low dose in the abdomen, a fever response dependent on the vagus nerve would 
be generated.  If the vagus nerve is cut, the fever response is lost.  If a higher dosage is used, it goes to the 
brain via the bloodstream.  If the vagus nerve is then cut, a fever response is still elicited.  Several groups 
have confirmed this finding.  Dr. Tracey stated that when his team conducted research using escalating 
dosages of tumor necrosis factor (TNF) for 7–10 days, it opened a whole universe of complexity of 
sensitization and desensitization.  All other nervous system regulatory effects, even heart rate, are time-
dependent.  Acetylcholine to the heart is depleted in a few minutes, and then the heart doesn’t respond to  
repeated nervous stimulation.   The question is: What is happening with this controlling system?  When 
the vagus nerve fires, does it cause sensitization or desensitization?  And what is the biological half-life, 
i.e., how long does a cell that is turned-off by acetylcholine “remember” to stay turned-off?  These are 
very important questions that are just beginning to be studied.  Surprisingly, his team’s work suggests that 
the cell that receives acetylcholine stays turned off for 24-48 hours.  He didn’t believe this himself at first, 
but repeated cell-culture trials showed this is the case.  If this is occurring in the animal, it may be that a 
very transient firing of the vagus nerve resets the immune system in vivo for a period of time.  Dr. Tracey 
stated the clinical situation may be difficult to tease out, but if one stays focused on the pathway, the 
“wiring” in animals may be figured out.  
 
Dr. Robert Haley, a representative of the University of Texas Southwestern Medical School, commented 
that a long-standing hypothesis with regards to Gulf War illness was that there is damage to some of these 
mechanisms in the brain.  He stated that the most inviting idea was that there was damage to the 
muscarinc system.  This would then reduce vagal influences that are restraining the cytokine system, 
resulting in a hyperresponsive cytokine production.  He asked if Dr. Tracey was thinking along these 
lines.  Dr. Tracey stated that this was a reasonable hypothesis, and that Dr. Steele and he had been 
discussing it over the past year.  He related a story about a cognitive inflammatory reflex conference that 
he hosted in Stockholm, Sweden, in September 2005.  The first speaker at the conference stated that “We 
all know that the brain and behavior can control the immune system.”  And an attendee yelled from the 
back of the room that he disagreed and that the immune system came first, and cytokines drive behavior.  
Although some researchers have assumed that our brain is in charge it may be the other way around.  
Depressed patients clearly have dysregulated peripheral cytokine responses.  The question, in context of 
this meeting, is whether there is a peripheral problem first, which is either sensed by the nerve or “leaks 
across” the blood-brain barrier, that resets the set point, leading to a decrease in autonomic regulation. 
Ultimately, this is a “chicken-egg” question.   
 
Chairman Binns thanked Dr. Tracey. 
 



RAC-GWVI Meeting Minutes 
August 14-15, 2006 

Page 13 of 236 

Immune abnormalities associated with CFS in the general population 
 Nancy Klimas, MD 
 Professor, University of Miami Miller School of Medicine 
 Director, Chronic Fatigue Syndrome and Gulf War Illnesses Center, Miami VA Medical Center 
 
Dr. Klimas gave an overview of her research findings concerning immune abnormalities associated with 
chronic fatigue syndrome (CFS), and explained how these findings could inform researchers and 
clinicians about processes potentially affecting ill Gulf War veterans.  (See Appendix – Presentation 3.) 
 
Referencing Dr. Klimas’ Hurricane Andrew studies, Dr. Steele asked if Dr. Klimas concluded that there 
was something in the periphery, such as cytokine levels or natural killer (NK) cell function, that could 
track symptom severity over time.  Dr. Klimas stated that both of these together would do this. She noted 
that NK cells were the psychologists’ favorite cell because it was highly reactive to stress conditions.  
However, it wasn’t the best marker for an individual moment in time because NK cells levels can quickly 
change based upon individual circumstances at the time. Dr. Klimas noted Dr Jim Baraniuk’s findings, 
and expressed her excitement over his approach of looking at cerebrospinal fluid to measure chronic 
inflammation.  Dr. Steele commented that Dr. James Baraniuk was present and was part of the 
Committee’s invited scientific discussion panel. 
 
Dr. Malu Tansey, an invited scientist who is with the University of Texas Southwestern School of 
Medicine, noted Dr. Carla Shatz’ research with major histocompatibility complex (MHC) class molecules 
and findings that these molecules appear to be very involved with synaptic plasticity.  Dr. Tansey asked if 
MHC class upregulation had been examined in chronic fatigue syndrome, e.g., whether it happens in the 
brains of afflicted individuals.  Dr. Klimas stated that it was difficult to do this type of research in humans 
because of limited access to brain sample specimens.  She stated that there were only 5-6 human brain 
bank specimens available for this type of study. 
 
Dr. Sopori asked if any of the in vitro studies had shown a decrease in activity when TNF-alpha was put 
into NK cells.  Dr. Klimas stated there were, and if one just did this one experiment, it would decrease 
NK cell activity.  However, it is difficult to get just one cytokine in real life.   This is why researchers use 
whole blood assays.  All of the components may not be known, but the conditions are what matter.  Dr. 
Klimas stated that they have done studies where patients’ sera were placed in healthy cells with negative 
results, indicating that there was something circulating in the serum that reduced NK cell activity.  Dr. 
Sopori noted Dr. Klimas’ earlier comments that there was a correlation between the high TNF-alpha level 
and the decrease in NK cell activity.  Dr. Klimas’ stated that this could be direct or indirect.  She noted 
that this was a complex system, making it challenging to do in vivo research. 
 
Dr. Daniel Clauw, a Committee member, commented that Dr. Klimas had done a wonderful job in 
presenting a proinflammatory view of these illnesses.  He noted, however, that there are some in the field, 
like himself, who think that most of the changes in the immune system, which have been inconsistent, are 
somewhat predictable in relation to the dysautonomy and hypothalamic-pituitary-adrenal axis (HPA) 
changes in this spectrum of illness.  Dr. Clauw stated that he would reframe the question slightly to ask: 
“Which effector system is most important?”  Are dysautonomy or HPA changes directly causing 
symptoms or are they doing so through the immune system?  He stated that these aren’t necessarily 
mutually exclusive.  It could be that in one group of individuals, the most important effecter system is the 
immune system, while in another, the autonomic nervous system is directly driving symptom expression.    
Dr. Klimas commented that it was fair to say that researchers were subgrouping patients in this way.  She 
stated that her team had been primarily interested in the inflammatory subgroup, which she would 
probably define larger than Dr. Clauw would.  Dr. Klimas noted that her group was also doing autonomic 
function studies, e.g., tilt table testing, which she had not discussed in her presentation.  She did not mean 
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to imply that the symptoms were not related to autonomic dysfunction, since it could have an important 
role.  However, cytokines might be driving a lot of the autonomic problems and it could be hard to tease 
out.   With respect to the inconsistency of immune findings in different CFS studies, Dr. Steele 
commented that differences might relate to changing immune or autonomic profiles that occur in patients 
over time, as indicated by Dr. Klimas’s studies. 
 
Dr. Steele thanked Dr. Klimas. 
 
 
Gulf War Exposures and Dysregulation of CNS Inflammatory Processes: Research Previously 
Considered 
 Lea Steele, PhD 
 Scientific Director, Research Advisory Committee on Gulf War Veterans’ Illnesses 
 
Before entering the next phase of the meeting’s discussion, Dr. Steele provided a brief summary of 
research previously considered by the Committee indicating that exposures in the Gulf War could 
stimulate CNS inflammatory processes.  (See Appendix – Presentation 4.) 
 
 
Low Level Chemical Toxicity Study of Autonomic Neural Balance  
 Mariana Morris, Ph.D. 

Professor, Pharmacology & Toxicology, Wright State University Boonshoft School of Medicine 
 
Dr. Morris discussed her team’s research on the effects of low-dose sarin exposure on autonomic function 
and brainstem catecholamines. (See Appendix – Presentation 5.) 
 
Dr. O’Callaghan, a Committee member, asked if Dr. Morris’ team had looked for habituation to stress 
over time in their shaker stress-pyridostigmine bromide (PB) testing.  Dr. Morris stated that they had 
looked at cardiovascular habituation and found continued response over time, but with slight changes that 
had not been dramatic.  Dr. O’Callaghan asked if Dr. Morris had plans to do a rotating stress paradigm.   
Dr. Morris stated that they had considered it, but thought the current model was a good one because it had 
produced the changes described.  If was always difficult to know how comparable stress intensity is when 
different models are used.   
 
With regards to the PB-shaker stress test, Dr. Beatrice Golomb, a Committee member, asked how long 
Dr. Morris’ team waited to collect data after the cessation of PB administration and stress.  Dr. Morris 
replied that PB administration had been on-going when measurements were taken, which had been done 
at the end of the day, after the stressor.  Dr. Golomb commented that when there is superphysiological 
activation of a system, it can lead to long-term depression of that system or vice-versa.  The acute effects 
might enhance heart-rate variability, but the real question is what happens in the aftermath.  Dr. Morris 
stated that they did not have those data for PB, since that project had not included longer-term measures.  
She believed the most important aspect of their study findings was that sarin had effects on the brain and 
cardiovascular system at doses that cause no detectable clinical symptoms.  Further, these studies 
document possible health problems associated with low dose, non-symptomatic exposure to sarin.  Dr. 
Golomb concurred and indicated that this raised the question of whether this extended to other 
acetylcholinesterase inhibitors like PB. 
 
Dr. Haley commented that the biphasic response observed in Dr. Morris’ research was an unexpected and 
provocative finding.  He referred to Dr. Rogene Henderson’s team finding an initial and persistent 
upregulation of muscarinic-3 receptors, with a later down-regulation of muscarinic-1 receptors.  He asked 
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if Dr. Morris had connected her team’s findings with Dr. Henderson’s findings, specifically the  
implications regarding the change in tyrosine hydroxylase (TH) levels in the locus coeruleus, etc.  Dr. 
Morris stated that they had more to do in this area.  The question appeared to be: “What does the 
messenger (mRNA) mean in terms of physiology?”  She stated it would be difficult to say what the 
answer would be at this point.  Dr. Haley stated that this appeared to be a terrific clue with respect to 
pathogenesis. 
 
Dr. Steele inquired about the implications of having changes in heart rate variability that aren’t 
accompanied by changes in blood pressure variability.  Dr. Morris stated that the outflow from the brain 
to the heart was different from the vascular.  Sometimes one will see a change in the blood pressure, but 
not in the heart rate or vice-versa.  She stated that sarin might be involved in the areas of the central 
nervous system that control the heart.   
 
Dr. Sopori noted that Dr. Morris’ team hadn’t seen changes in acetylcholinesterase activity.  He asked if 
she might conclude that this was independent of the cholinergic effects of sarin.  Dr. Morris stated that 
there were some studies in acetylcholinesterase knockout mice indicating this might be the case.  She, 
however, wasn’t sure if this was true.  Although overall changes in the periphery or the brain weren’t 
seen, it is hard to know if there may have been subtle activation in susceptible brain regions.  She 
believed that more early studies were needed to look at the cellular level in order to determine what is 
going on. 
 
Dr. Meggs noted the Brazilian studies discussed in Dr. Morris’ presentation, which used PB to enhance  
heart rate variability in heart failure patients.  These findings showed a cause-and-effect association. Dr. 
Morris stated that the Brazilian hypothesis was that PB increased variability in the human, which then 
provided the protective effect.  Dr. Golomb commented that PB enhances cholinergic activity peripherally 
and this can, by itself, improve the pumping of the heart.  Dr. Morris agreed, but stated that she believed 
that the Brazilians thought it was more of a CNS effect.  She noted, however, it was not possible to 
separate the two. 
 
Dr. Bellina Veronesi, an invited scientist who is with the Environmental Protection Agency (EPA), 
commented that she had thought it might be important to measure something other than anticholinesterase 
activity following pesticide exposures, but that this idea had not been supported at EPA.  She believed, 
however, that the idea should get out into the open literature so that regulators might be informed about 
the concept. 
 
Dr. Jau-Shyong Hong, an invited presenter who is with the National Institute of Environmental Health 
Sciences (NIEHS), noted Dr. Morris’ data on delayed TH changes.  He asked if she had looked at tissue-
organ systems to see if there was an increase in norepinephrine or epinephrine.  Dr. Morris stated that 
they had looked at adrenal tissue in the animals treated with sarin. Long-term sarin exposure produced 
hyperplasia of the adrenal tissue with reduced levels of norepinephrine.  She noted that this suggested that 
there could be some peripheral effects in addition to the CNS effects. 
 
Dr. Barlow asked if microdialysis experiments could be done, with the aim of looking at neurotransmitter 
levels (epinephrine, norepinephrine) turn-over.  Dr. Morris agreed this would be a good idea. 
 
Chairman Binns thanked Dr. Morris.   The meeting recessed at 12:09 p.m. for lunch. 
 
The meeting reconvened at 1:00 p.m. 
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Alterations in cholinergic receptors, cytokines, glucocorticoids, and immunity following low-level 
exposure to cholinergic agents 
 Mohan Sopori, PhD 
 Senior Scientist and Director, Immunology Program, Lovelace Respiratory Research Institute 
 
Dr. Sopori gave an overview of his team’s findings relating to immune changes resulting from exposure 
to nicotine and to low-level sarin and other cholinergic agents.  (See Appendix – Presentation 6.)  He 
noted that Slide 6 of his presentation should read 10 ng IL-beta, not 100 ng. 
 
Dr. Barlow asked Dr. Sopori to hypothesize as to what would happen if his research animals were given 
chronic administration of an acetylcholinesterase inhibitor, followed by a sarin challenge.   Dr. Sopori 
stated that if small quantities of sarin was administered over time, followed by a massive dose of sarin, 
the chances would be that the animals would respond better than if there had been no pre-exposure.  Dr. 
Steele asked about the opposite, i.e., giving them acetylcholinesterase inhibitors, such as PB, and then 
giving them a small dose of sarin or pesticide.  Dr. Barlow stated this might be something that helps one 
build tolerance before being exposed to sarin.  Dr. Sopori stated that this would be a beautiful experiment 
and could be done with another organophosphate, which was a known acetylcholinesterase inhibitor.  He 
had been considering giving the animals nicotine first, and then seeing what sarin would do.  Dr. Barlow 
stated this might be a cleaner experiment.   
 
Dr. Golomb noted, however, that a potential problem with this approach would be the nicotinic alpha-7 
receptors, which are neuroprotective when activated.  Dr. Sopori stated that these receptors were 
protective in the terms of the immune system, but may also be in terms of inflammatory diseases.  The 
effects may be indirect.  Dr. Golomb noted that another issue was that low doses of cholinesterase 
inhibitors might also lead to receptor desensitization.  This is probably the main mechanism by which PB 
protects against soman.  Dr. Sopori stated that this was a possibility but that they knew, with regards to 
nicotine, that the receptor does not form a pentamer and could not be desensitized.  
 
Dr. Steele asked Dr. Sopori to discuss how the sensitization process could potentially relate to the effects 
on glucocorticoids and HPA axis.  She noted that this appeared to be a complicated issue.  Dr. Sopori 
agreed and referenced Dr. Sulie Chang’s data showing that the changes in the periphery and brain were 
similar in an initial lipopolysaccharide (LPS) challenge.  If sub-lethal dosages of LPS were continued, one 
doesn’t see any more production of TNF-alpha and IL-beta in the periphery.   However, TNF-alpha and 
IL-beta are still produced in the brain.  Dr. Sopori stated it would be nice to see if this was mediated 
through the HPA axis.  He stated that if a ganglionic blocker is repeatedly given for five days, followed 
by sarin, they find the corticosteroid levels to be low twenty-four hours later and that these effects 
continue for eight weeks.  Everything else returns to normal by that time.  He commented that he didn’t 
know why glucocorticoid levels stay at this low level.  His team plans to do follow-up work on these 
questions. 
 
Mr. Joel Graves, a Committee member, noted that soldiers were to take atropine if they were exposed to 
soman or sarin.  He asked if atropine would have been a benefit of one received a low-dose exposure to 
sarin.  Dr. Sopori stated that it would be a good thing because it would stop the peripheral response.  Dr. 
Golomb commented that this would also be true for all of the other adverse effects of overstimulated 
muscarinic activity. 
 
Dr. Baraniuk, an invited scientist who is with Georgetown University School of Medicine, noted that Dr. 
Sopori was describing the sympathetic cholinergic system, which was different than the parasympathetic 
system discussed by Dr. Tracey.    Dr. Baraniuk stated that it was critical to note the difference in 
anatomical distribution of sympathetic and parasympathetic nerves, and that two completely different 
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neural processes had been discussed by Drs. Tracey and Sopori.  Dr. Sopori agreed.  He stated that it was 
known that lymphoid tissues were loaded with sympathetic nerves and these are very close to T cell areas.  
Dr. Baraniuk asked if these were the same nerves discussed by Dr. Tracey, but just attributed to the 
sympathetic or parasympathetic system.  Dr. Sopori stated that experiments had been performed by others 
showing that immunosupression occurs with beta agonists and that there are beta agonist receptors on 
lymphocytes as well as other leukocytes.  
 
Dr. Baraniuk stated that the identified doses in those studies were not usual human doses.  Otherwise, all 
asthmatics would have problems with immunosupression.  Dr. Sopori clarified that he was talking about 
effects of nicotine and stressed that cigarette smoke should not be equated with nicotine.  He stated that 
tobacco tea was used as a treatment for asthmatics in China.  In 1900-1910 America, asthmatics were 
asked to smoke cigars.  His team is preparing a paper, which contains data showing that animals given 
chronic low-doses of nicotine don’t produce IgE in the serum or in the bronchial alveoli.  Dr. Baraniuk 
stated that, from an immunological perspective, it had been known that cigarette smoking enhances 
suppressor T cell activity and that discontinuing smoking may result in even worse immunity.  Dr. Sopori 
stated this was correct, and that some had proposed that IL-10 producing cells were damaged, although 
they hadn’t seen that in their experiments.   
 
Dr. Baraniuk asked if high doses of nicotine would prevent a response to a later sarin challenge.  Dr. 
Sopori stated that his research had looked at chronic low-dose nicotine treatments and whether this was 
beneficial with regards to a later sarin challenge.  Dr. Baraniuk asked if smokers had a different outcome 
than non-smokers in the Gulf War.  Dr. Sopori stated that he had been trying to find this answer.  Dr. 
Steele commented that there was some published research on this issue and that epidemiologic studies 
had shown a small increase in GWI risk related to smoking.  She stated that, in analyzing her data from a 
large, diverse population, she gets a similar low or no association with smoking.  However, when she 
looks only at the subgroup of individuals on the frontlines with higher Gulf War illness rates, smoking is 
a huge risk factor, regardless of what other exposures one looks at or controls for.   
 
Dr. Golomb commented that cigarette smoking experiments were complicated because several things 
were occurring at the same time.  In relation to the introduction of carbon monoxide, she noted that one of 
the mechanisms of acetylcholinergic toxicity was a mismatch in cell energy supply and demand.  As 
oxygen is a major source of energy, these other mechanisms may be having different effects from the 
nicotinic effects taking place and that cigarette smoking wasn’t really a clean way to evaluate the issue of 
nicotine.  Dr. Sopori agreed that these two factors could not be equated, but at the same time, that it 
seemed that smoking could have adverse effects.   Dr. Barlow inquired whether GWI was associated with 
the use of chewing tobacco.  Dr. Steele stated that, if these data had been collected in the large studies, it 
had not been reported in the literature. 
 
Dr. Golomb commented that, in relation to the discussion on whether nicotinic stimulation could be 
beneficial, the data on cholinergic activation, from a mix of nicotinic and muscarinic experiments, 
indicated that a number of processes might be expected to be protective and could include down-
regulation of some receptor subtypes and up-regulation for others.   There also might be reduced receptor 
binding affinity.  Some studies also have shown a reduced number of acetylcholine quanta being released 
by nerves during episodes of stimulation.  Dr. Golomb noted Dr. Hermona Soreq’s work, which suggests 
that exposures can produce an increase in acetylcholinesterase, particularly the variant water-soluble 
form.  Dr. Golomb stated that there were a lot of mechanisms that may be working to counteract the 
superphysiological exposure to cholinergic agonists and suppress these.   
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Mr. Anthony Hardie, a Committee member, asked if there were any substances similar to nicotine, as 
pesticides were similar to sarin.  Dr. Golomb commented that there was choline, in terms of nicotinic 
activation. 
 
Dr. Steele noted that Dr. Sopori’s low-level sarin studies indicated that, in the short term, there was an up-
regulation of IL-1-beta, TNF-alpha and IL-6.  Dr. Sopori stated that after two-to-four weeks this up-
regulation disappears and thought it could be tied to the reduced levels of glucocorticoid.  However, at 
eight weeks, they found that the glucocorticoid levels, at least the expression of the cytokine mRNA, were 
still low.  Dr. Steele asked whether the low-level sarin exposure generated a reduction in M1 receptors.  
Dr. Sopori stated that M1, M3 and M5 were up-regulated, while M2 and M4 were the same or down-
regulated.  More effects were seen when heat stress was used.  Dr. Steele thought that their paper had 
indicated that the M1 receptors were down-regulated, and even more so with heat stress.  This would 
seem to tie in with what Dr. Tracey was saying about M1 receptors mediating the anti-inflammatory 
processes.  This would make a complete picture in the sense of low-level sarin exposure being associated 
with a proinflammatory response.  Dr. Sopori clarified that M1, M3 and M5 receptors had been up-
regulated in the lung and that these receptors were involved in bronchial constriction effects.  He added 
that the newer experiments that Dr. Steele was referring to had reported changes in muscarinic receptors 
in the brain.  
 
Dr. Golomb noted that, in relation to Mr. Hardie’s earlier question, that there were other substances than 
choline that stimulated nicotinic receptors.  These include Epidatamine, which was marketed by Abbott.  
Dr. Sopori stated that Epidatamine reacts with several different receptors, including alpha-3 and alpha-7 
receptors.  Dr. Golomb stated that the literature that she had read indicated that Epidatamine had 1000x 
the pain relief of morphine.  Dr. Sopori stated that he didn’t think Epidatamine had panned out as a pain 
reliever clinically because there were too many side effects.  
 
Chairman Binns referred to one of the journal articles distributed to the Committee members (Glezer I, 
Rivest S. Glucocorticoids: protectors of the brain during innate immune response. Neuroscientist.  Dec 
2005; 10(6): 538-552).  He noted that it says “too little” glucocorticoid can be like “too much” in terms of 
having adverse effects.  He asked how this related to Dr. Sopori’s finding that glucorticoid levels were 
low.  Dr. Sopori stated that he wasn’t sure whether “too little” equated with “too much” but that reduced 
levels of glucocorticoids would be proinflammatory, along with other effects.   
 
Because a scheduled speaker, Dr. Mohamed Abou-Donia, was not able to attend the meeting, the next 
presenter was Dr. Jau-Shyong Hong. 
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Role of inflammation in the pathogenesis of neurodegenerative diseases: models, mechanisms, and 
therapeutic interventions. 
 Jau-Shyong Hong, PhD 

Head, Neuropharmacology Section, Laboratory of Pharmacology and Chemistry, NIEHS/NIH  
 
Dr. Hong discussed his group’s research into mechanisms of inflammation-mediated neurodegeneration.  
This research includes findings that (1) microglia are the predominant cell type involved in inflammation-
mediated neurodegeneration, and (2) activity of the enzyme nicotinamide adenine dinucleotide phosphate 
(NADPH) oxidase, also known as phagocytic oxidase (PHOX), is an important step in the development of  
neurotoxicity caused by environmental toxins and reactive microgliosis.  He discussed the use of novel 
anti-inflammatory therapies for neurodegenerative processes associated with microgliosis.  (See 
Appendix – Presentation 7.) 
 
Dr. Barlow noted the effects of the two forms of naloxone were very intriguing, and asked if naltrexone 
was also active in Dr. Hong’s assay.  Dr. Hong indicated that naltrexone and naloxone are structurally 
similar and both are active.   Dr. Morris asked if there were any negative side effects associated with these 
drugs.  Dr. Hong stated that naloxone was considered a safe drug, especially when used in a low dose.  He 
indicated that a recent clinical trial of naltrexone had showed minimal side effects. 
 
Dr. Golomb commented that she had a number of patients who were on chronic morphine for pain 
control.  Based upon her observations, she stated that morphine was an amazingly well-tolerated drug for 
long-term use for most individuals.  She stated that it would be interesting to do a pharmacoepideologic 
study to see if patients on long-term morphine had lower rates of Parkinson’s disease. 
 
Dr. Sopori asked if it was known why the substantia nigra neurons were more susceptible to 
inflammation.  Dr. Hong stated that there was a two-fold answer: (1) there are more microglia (5x) in the 
substantia nigra than other brain regions; and (2) there is also evidence that the substantia nigra microglia 
are more active than other brain-region microglia.  He stated that this raises the question why 
dopaminergic neurons were more susceptible compared to GABA and serotonergic neurons in that region.  
He suggested that this may be explained by the fact that the antioxidant capacity of dopaminergic neurons 
is much lower than other neurons. 
 
Dr. Sopori commented that he was surprised that similar findings were made with respect to astrocytes.  
He asked if there was a difference in the toll-like receptor 4 (TLR4) expression of microglia and astroglia.  
Dr. Hong replied that they had found the astroglia to be less sensitive to LPS.  They also found that there 
appeared to be an effect related to timing, that is, that activation of astroglia by LPS was secondary to 
activation of microglia.  Dr. Sopori stated that he was surprised that oxidative responses were primary to 
the generation of TNF-alpha.  Dr. Hong stated that his group had published a paper in 2005 addressing 
this issue.  He suggested that Dr. Sopori may have been considering the CD14-TLR4 dependent pathway, 
but that there is also a CD14-independent site of LPS action.  They have evidence that this is through the 
maternally-expressed gene 1 (MEG1) receptor and that it produces the superoxide.  It is the combination 
of MEG1 and TLR4 that produces this inflammation. He noted that it was much more difficult to produce 
inflammation in a MEG1 knockout animal.  
 
Dr. Tomás Guilarte, an invited presenter who is with Johns Hopkins School of Public Health, commented 
on Dr. Hong’s finding that there was a loss of neurons 10 months after a single injection of LPS.  Dr. 
Guilarte asked if they had looked at the microglia, and if so, were they activated at 10 months or earlier 
and became quiescent.  Dr. Hong stated that LPS produced TNF-alpha in the liver, which went to the 
blood and then the brain.  The initial TNF-alpha thus came from the blood.  The TNF-alpha then activated 
the microglia to make more TNF-alpha in the brain.  He stated that a few hours after the LPS injection, 
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they saw a tremendous activation of microglia, not only in the substantia nigra, but also the hippocampus 
and other regions.  He stated that this created a cascade of events, which were self propelling, continuing 
for 10 months.  Dr. Guilarte asked what happened to the microglia at 10 months.  Dr. Hong stated that 
they suspected that the initial microglial activation was very fast and then would plateau.  The neuron had 
already been damaged and, after 10 months, they don’t see many active microglia.   
 
Dr. Meggs asked if Dr. Hong had any insight into why dopaminergic neurons are selectively targeted by 
neurotoxins.  Dr. Hong stated that this appeared to be the case in relation to exposure to a pesticide 
(rotenone), a heavy metal, and an infectious agent, which all seem to damage dopaminergic neurons in the 
substantia nigra first.  One of the reasons could be that the oxidative stress isn’t selective for the 
substantia nigra, but that those neurons are extremely sensitive to oxidative stress. Thus any level of 
stress, which does not substantially impact other types of neurons, may damage dopaminergic neurons 
because of their low antioxidant capacity.  Dr. Guilarte commented that, besides there being more 
microglia in the substantia nigra and a poorer antioxidant defense mechanism, dopamine autooxidizes, 
producing reactive oxygen species, and so can be a stressor itself to the neuron.  Dr. Hong agreed and 
added that dopaminergic neurons have varying degrees of oxidative stress susceptibility, even when they 
are adjacent to each other.   Dr. Guilarte noted that there was a recent paper that shows that potassium 
channels are associated with differential sensitivity between different areas.  
 
With regard to why dopaminergic neurons in the A9 region may be more susceptible than A10, Dr. Malu 
Tansey noted that her laboratory had found that TNF receptor levels are very high in A9.  A little bit of 
TNF-alpha will go a long way.  With relation to Dr. Hong’s slide that showed naloxone inhibits NADPH 
oxidase, Dr.  Tansey asked whether it also inhibits TNF-alpha and IL1-beta or if they are regulated 
differently?  In other words, are the neuroprotective effects due to the blocking of superoxides?  Or is it 
also due to the blocking of proinflammatory cytokine production?  Dr. Hong stated that it was probably 
both and added that they had found, in experiments using different knockout mice strains, that two 
pathways contribute equally to the levels of TNF-alpha generated.   
 
Dr. O’Callaghan agreed that a little bit of TNF-alpha can go a long way in some regions.  He reiterated 
the importance of previous comments that: (1) there are regional differences in the brain with regard to 
microglia responses to insults, (2) the vulnerability of the nigral-straital dopamine pathway, and (3) 
ischemic damage being worse in TNF-alpha knockouts, as well as IL-6 knockouts.  He stated that there 
were recent data showing a difference in microglial characteristics in different brain regions, independent 
of the fact that there is a higher concentration of microglia in the substantia nigra.  He also indicated that  
toll receptor knockouts are not protected in studies of the effects of 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP).  The brain is different than the periphery, and these differences can be teased 
out with genetic and pharmacologic manipulations.  He commented that it was important to figure out 
how best to look at effects of dextromethorphan.  Fpr example, it might be used in an MPTP model and it 
might work.  But it would be important to determine its effects on superoxide and TNF-alpha to see if 
they had been suppressed.  It doesn’t mean anything negative about the compound or its suggested target, 
but it is important to work out the models.  We need to know a lot more about region specific effects on 
microglia.  In the long run, we are concerned about developing therapies, and thus, identifying targets.   
 
Ms. Knox commented that, clinically in Parkinson’s disease, selegiline and rasagiline supposedly have 
neuroprotective properties.  She noted that this has only been proven in animal models.  She stated that it 
would be interesting to see if this will work in Phase III trials.  Dr. Hong stated that the 1st International 
Congress on Parkinson’s disease had been held in March 2006 in Washington, D.C.  There were 
discussions about a new FDA-approved Parkinson’s disease drug.  Dr. Hong understood that this drug 
provided a neuroprotective effect but the side effects could be problematic with long-term use.  Based on 
discussions with other scientists, he believed that this drug’s dosage could be reduced if combined with 
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dextromethorphan (DM).  He stated that DM was generally well-tolerated.  He added that, in light of 
recent findings, he had taken DM himself. 
 
With regard to rotenone in a Parkinson’s disease animal model, Dr. Veronesi asked if the effects required 
mediation by macrophages or if rotenone might directly interfere with mitochondria because it is a 
soluble molecule.  Dr. Hong stated that it wasn’t clear yet, but that due to its solubility, rotenone might 
directly affect PHOX.    His group was currently working on this question.   
 
Dr. Steele thanked Dr. Hong. 
 
The meeting recessed at 3:19 p.m. for a break. 
 
The meeting reconvened at 3:32 p.m. 
 
 
Peripheral Benzodiazepine Receptor (PBR) imaging of central nervous system inflammation and 
injury  

Tomás Guilarte, PhD 
Professor, Department of Environmental Health Sciences, Johns Hopkins School of Public Health 

 
Dr. Guilarte discussed his laboratory’s use of peripheral benzodiazepine receptor (PBR) imaging and 
quantification to study neurodegeneration and microglia activation in rodent and non-human primate 
brain models.  (See Appendix – Presentation 8.) 
 
Dr. Hong stated that he used to think that PBR imaging was selective for microglia, but that it appears 
from Dr. Guilarte’s presentation, that PBRs can also provide a marker for astroglial activation.  Dr. Hong 
asked if this was correct.  Dr. Guilarte replied that this was a topic of some controversy, which may be 
coming to a resolution.  He stated that one has to be very careful with regards to the time point in the 
progression of the disease, since PBRs are in both microglia or astrocytes.  If you look early on in the 
disease, you will probably see microglia.  If you look at the mid-point of the progression of the disease, 
you may see a mixture.  If you look late in the disease process, you see it in astrocytes.  It really depends 
on what time point you look at.  
 
Dr. Hong commented that in primates one can see the basal ganglia in the putamen and striatum very 
well.  He asked whether this was also the case with the substantia nigra.  Dr. Guilarte indicated that the 
resolution of current state-of-the-art positron emission tomography (PET) scanners was in the range of 
about 5.2 mm.  The substantia nigra is a very small structure and is difficult to visualize.  However, newer 
PET scanners are providing improved resolution and that his university had acquired a scanner with a 
resolution of 2.2 mm.  They are able to separate the coda from the foramen.  There are only about 4-5 of 
these scanners in the world right now. 
 
Dr. Veronesi said that it was curious that both the astrocyte and microglia, which have different lineages, 
would have the same receptor.  She asked if this was also true for oligiodendrocytes.  Dr. Guilarte stated 
that oligodendrocytes have a low expression of PBRs.  He added that that they believe the function of 
PBRs in microglia and astrocyte are different and that they are using subculture systems to try to 
understand these differences.  They believe the function of PBRs in astrocytes may involve protosynthesis 
of neural cells.  However, the function of PBRs in microglia may be related to those cell’s ability to 
migrate to the sites of injury.  While there are commonalities, they believe there are also differences.  The 
studies haven’t been done to confirm this hypothesis, though.   
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Dr. Hong noted that Dr. Guilarte’s MPTP tests in primates produced images that showed wide-spread 
activation of the glial cell. He asked if Dr. Guilarte had any ideas as to why this was the case.  Dr. 
Guilarte stated that they didn’t have a good handle on this, except to say that in Parkinson’s disease, there 
is a progression of injury.  Parkinson’s disease starts in the periphery with the basal ganglia affected later.  
It is possible that MPTP may be affecting Complex 1 in other cells besides dopaminergic cells and it may 
be that areas other than the substantia nigra are secondary sites of injury.  Dr. Guilarte stated what they do 
know, however, is that this has been reproduced in Parkinson’s disease patients.  There is wide-spread 
activation of microglia.  They may not have the answer about the specific mechanisms of damage, but 
they can document the result. 
 
Dr. Tansey commented that several years ago Roche had given a TNF-decoy receptor drug to multiple 
sclerosis (MS) patients.  Nobody knew why these patients got worse, because it was thought that 
inflammation was part of MS.  It turns out through the work of Jenny King and colleagues using the 
cuprizone model, they now know that TNF is involved in the remyelination step through the R2 receptor.  
Microglia express R2 receptors more than other cells because they are immunoprivileged.  Dr. Tansey 
stated that it was interesting that even though one sees microglial activation in the demyelination step, the 
TNF being produced by those cells also has a positive effect.  It is important to be careful about 
overgeneralizing about microglial activation in reference to disease progression.  There are many 
mediators involved, some of which are helpful.  More needs to be known about the biology of microglial 
activation and what the different markers do.  Dr. Guilarte agreed.  He stated that, while there were some 
similarities, in vivo microglial responses were different than in vitro microglial responses.  It isn’t as easy 
to observe in vivo.  The idea that cytokines are all bad is not the case.  Some of these cytokines have 
beneficial effects.   
 
Dr. O’Callaghan commented that Dr. Tansey’s point about multiple makers for microglial activation was  
important.  He stated that in terms of multiple markers for these effects, there are some limitations in 
sensitivity but that neuroglial biology has improved.  For example, glucose transporters as well as 
glutamate (GLAST) transporters, which are localized in astrocytes, have been identified.  Dr. 
O’Callaghan asked Dr. Guilarte about new ligands for these markers, which might provide a better signal.  
Dr. Guilarte stated that he had been at Johns Hopkins for the past 30 years and that one of the reasons he 
has wanted to work there is because Johns Hopkins has one of the best PET-radiochemistry program in 
the world.  As he showed, they can dissect the components of the dopamine synapse.  They can also 
measure in vivo dopamine release in the brain.  Things become more difficult when one looks at, for 
example, amino acid receptors, probably because the affinity of the ligands is not as high.  Also, some 
ligands don’t cross the blood-brain barrier.  Thus, a ligand might work in an in vitro environment, but a 
different result may be found in an in vivo experiment.  This is a big limitation in these studies.  Dr. 
Guilarte stated that there is a new generation of drugs and radioligands being developed.  He noted that he 
had been interested in the N-methyl-d-aspartate (NMDA) receptor protein for awhile but had not 
identified a good ligand to use.  The ligands with a high affinity don’t get through the blood-brain barrier.  
There are a multitude of limitations before one can generate and use a PET scan as shown in his 
presentation.  Although there has been great progress in ligand development, there is still more work to be 
done. 
 
Dr. Steele asked if there were any laboratories using imaging techniques to look at microglial activation 
in the spinal cord.  Dr. Guilarte stated that resolution was a problem in terms of in vivo studies but that in 
vitro studies had been done.  If one hypothesized there is low-level or diffuse microglial activation or 
cytokine dysregulation in the brain associated with multisymptom illnesses, Dr. Steele asked how large an 
effect would be needed in order for it to be observed using the imaging techniques described by Dr. 
Guilarte.  Dr. Guilarte said that this is one of the questions they have been trying to address.  The 
approach taken was to use different models, producing different degrees of damage/injury.  With the new 
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PET scanners, they should have better sensitivity.  The PET scanners that Dr. Guilarte had previously 
used in his research typically utilized 30 slices per brain whereas the new PET scanners use 125 slices.  
Dr. Guilarte indicated that there would still be limitations, however.   Dr. Steele commented that if GWI 
was associated with diffuse neuroinflammation throughout the brain that didn’t involve a high 
concentration in any one location, she had been told by Dr. Banati in Australia that these imaging 
techniques could be used to quantify the total level of inflammation for comparison to healthy controls.  
This could be done rather than trying to localize specific inflammation in specific areas.  Dr. Guilarte 
stated that this was correct.  In some cases, one may be seeing a global response rather than a specific 
brain response.  However, it still reflects the presence of inflammation. 
 
Dr. Veronesi stated that there was some interest at EPA in using PET scanners as a screening tool.  She 
asked if Dr. Guilarte could approximate how much it would cost, per mouse or rat, to do this.  Dr. 
Guilarte stated that it was expensive and depended on the radioligand used.  He stated that they had also 
used this protein (PBR) in another study as a biomarker of inflammation in the lungs.  It worked well 
because PBR is in neutrophils and macrophages.  He mentioned this because they were considering using 
the PBR ligand, but there was also literature showing that fluorodeoxyglucose ligands were specific for 
neutrophils in lung inflammation.  He estimated the cost for PBR imaging was around $500-$700 per 
synthesis but it was only about $50 for fluorodeoxyglucose.  So there is broad cost range based on the 
particular radioligand, i.e., how much it costs to synthesize it, and the type of imaging system that is 
needed.  PET scanners are more expensive than single photon emission computed tomography (SPECT).   
 
Dr. Roberta White, an invited scientist who is with the Boston University School of Public Health, 
commented that this methodology seemed to be very sensitive to brain injury and might have potential for 
picking up abnormalities in individuals before they show a clinical syndrome.  She asked how specific 
this technique was in determining etiologies or causes of the injury.  Dr. Guilarte stated that it was 
nonspecific with respect to etiology.  One is looking at real time indicators of glial activation.  It doesn’t 
matter if an individual has Parkinson’s disease, a viral infection of the brain, or traumatic brain injury, this 
technique will reflect this damage.  That is why they use this technique, because it is global.  From an 
etiology standpoint it is not that useful.  But if the purpose is to detect brain inflammation and injury, it is 
the best approach to use.  He stated that they were interested in using it as a tool to screen the effects of 
chemicals of unknown neurotoxic potential.  They didn’t need to know beforehand which parts of the 
brain the chemical affected. However, due to costs, they have not applied the technique to this type of 
screening research.   
 
Dr. O’Callaghan stated that just because there is “nothing” shown in a specific condition, it doesn’t mean 
that nothing had occurred.  Dr. Guilarte agreed.  He commented that, two months after injecting MPTP, 
there was a massive amount of PBR upregulation.  At the end stage, when the animals were in a 
Parkinsonal state, PBR levels were almost back to normal.  He stated that it was very important to note 
the point in the disease progression when measurements are made.  This is one of the benefits of PET 
scanning, i.e., one can examine changes in an individual over time.   
 
Dr. Mary Nettleman, a Committee member, asked whether anything happened to the peripheral PBRs 
when the central PBR receptors increased.  Dr. Guilarte stated that he had raised this specific question in 
his first grant, but the study section told him that he was crazy to look at it.  He stated that the only 
problem might be that PBRs may already be at high levels in the periphery.   How this reflects central 
nervous system inflammation is not clear.  Dr. Guilarte did not think anybody had looked at this particular 
question.  He stated that some researchers have looked at the levels in platelets and other circulating cells 
in mood disorders.  Changes were found, but in terms of correlating peripheral levels with central levels, 
no data were available.  Dr. Steele commented that Dr. Hong had indicated to her that there was some 
research looking at expression of PBR in peripheral monocytes, as opposed to other circulating white 
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blood cells, that may provide a peripheral marker of neuroinflammation.  Dr. Hong stated this was an 
interesting question for discussion.  However, with reference to Dr. Guilarte’s finding that there was little 
microglial activation but massive symptoms resembling Parkinson’s disease two months after MPTP 
injection, Dr. Hong stated that his group may have a partial explanation.  They have found that when 
large numbers of microglia are activated, they can resemble neutrophils that regress and die of apoptosis.  
His group is currently studying this phenomenon.  He thinks it is possible that there is a maximum 
amount of damage to neurons inflicted by microglial activation and that after that point, there are few 
microglia present at the end stages of this disease.  Dr. Guilarte agreed.  He stated that his group has the 
post-mortem brains of these test animals and are working to confirm the in vivo findings.  They are doing 
an extensive neuropathological assessment of these brains, looking at microglial immunohistochemistry, 
glial fibrillary acidic protein (GFAP) immunostaining for astrocytes, PBR immunohistochemistry, 
colocalization, etc.  They have confirmed the changes in the dopamine transporters and vesicular 
monoamine transporters.  They are looking to confirm whether there are immunoreactive microglia as 
well.  Dr. Hong speculated that Dr. Guilarte would probably see less microglia, while the astrogliosis will 
probably be persistent.  Dr. Guilarte stated that they see a lot of glial cells and astrocytes by 
immunohistochemistry, but very few microglia, post-mortem.    
 
Chairman Binns thanked Dr. Guilarte. 
 
 
Committee Discussion 
 
Dr. Steele began the discussion by asking the Committee and visiting scientists to provide their general 
impressions of the idea that Gulf War illnesses may result from persistent CNS inflammatory processes.   
She stated that the discussion would then address what the major outstanding questions were with regards 
to this idea and what types of studies were needed to address theses questions.     
 
Dr. Klimas stated that there was a lot of research looking at the blood-brain barrier, where there are glial 
cells that extend into the periphery and where things happening in the periphery can have a lasting effect 
on the CNS.  She stated that she thinks this is an important area to consider, since sometimes these effects 
outlast the initiating condition.  Dr. Golomb commented that this may be important and wondered if it 
was essential to hypothesize because there are many exposures that will have peripheral consequences 
that will then be central, even if the original agent doesn’t cross the blood-brain barrier.  One example is 
that blood pressure lowering drugs don’t need to cross into the CNS to protect against stroke, which is a 
central consequence.  She stated that this might seem obvious, but illustrated her broader general point.  
If, for example, peripheral cytokines can cross the blood-brain barrier and the chemical alters peripheral 
cytokines, this in turn can have central consequences.  There has been a lot of discussion over the history 
of the Committee about the blood-brain barrier and factors that affect it, e.g., heat, stress, etc.  This issue, 
along with the one brought up by Dr. Klimas, is important and should be addressed at some point.  
However, one does not have to hypothesize that the blood brain barrier has been breeched in order for 
there to be important CNS consequences.  Dr. Klimas agreed, but stated that, within these models, it takes 
such a tiny amount of antigen to create an inflammatory response in the brain. But that the antigen doesn’t 
have to be in the brain.  This is what is exciting about the concept.  There is also a sensitization booster 
effect, so that one size of “hit” is required the first time, but the second time a lower dose is needed for a 
bigger “hit.”   
 
Chairman Binns asked the Committee and visiting scientists to share their thoughts on this topic.  Dr. 
Barlow stated that the Committee needed to frame all of the fascinating science heard that day into a 
research question to pose to Dr. Haley’s group.  This question would focus on the specific experiment, in 
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a defined animal model, that would address an acetylcholinesterase inhibitor and already available agents, 
such as morphinins, e.g., naloxone/naltrexone, to see if these would have a beneficial effect.    
 
Dr. Steele stated that she thought there was another question that needed to be answered first, and that is 
whether it was likely that these processes are going on in ill Gulf War veterans.  Dr. Barlow stated that it 
was her impression that, based on what she has seen and read, this is a reasonable assumption and there is 
enough evidence to try to do something in the clinic if one could find the appropriate and safe drug and 
demonstrate a change in the appropriate marker.  Dr. Nettleman stated that this is the key missing 
question, i.e., what is the biomarker.  Even though PET scanning is available, a more specific assessment 
is needed because the therapy should be targeted to the subpopulation that is likely to benefit from it.  
Treatment assessment could also be done the old-fashioned way, i.e., do people feel better or not.  
However, she would like to see if this group could target something more specific.   
 
Dr. Steele stated that she had found one clinical trial on DM in fibromyalgia patients.  These researchers 
were able to determine which patients would have the best response to the treatment based on a 
preliminary screening test.  Dr. Hong stated that he wasn’t a clinician and wasn’t in a position to discuss 
this type of study.  However, in terms of a biomarker, he thought that there was some excellent work done 
that could be informative.  He discussed research looking at circulating lymphocytes in Alzheimer’s 
patients for markers of what is happening in the brain, using genomic and proteomic techniques.  One of 
the advantages is that they are white cells.  Dr. Hong is working on a promising collaborative project 
where they are looking at monocytes in an animal model.  Another line of research is in the 
cardiovascular field, where researchers are using C-reactive protein (CRP) as an index for whole body 
inflammation.  Dr. Hong stated that there was a clinical trial in Taiwan that was investigating the 
treatment of heavy smokers with DM.   They are finding a reduction in the smokers’ cough, as well as a 
reduction in CRP.  There is an increase in blood flow, which reduces atherosclerosis.  Dr. Hong stated 
that there could be some general or easy-to-measure chemical that could be used as biomarker for whole 
body or brain inflammation.  Dr. Steele wondered whether, if the inflammation was going on 
preferentially in the central nervous system, it wouldn’t be picked up on the CRP test.  Dr. Hong stated 
that he was talking in general and using this as an analogy.  For the brain, the monocyte would probably 
be used.  Dr. Hong also clarified that they had not looked at PBR receptors on monocytes, but a different 
kind of index of the white cell.  However, he wouldn’t be surprised if one could see PBR.  Dr. Steele 
stated that the fibromyalgia study she had referenced had looked at this question and found PBR receptors 
significantly elevated on the monocytes but not other lymphocytes.   
 
Dr. Golomb commented that it was not practical to do PET scans on all patients in a clinical setting.  
However, if the goal is to have an objective marker and evaluate whether treatment would demonstrate 
benefit using that marker, this could be done in a research setting and then potentially be applied to 
treatment more broadly later.  Dr. Steele stated that it sounded like Drs. Golomb and Barlow were 
suggesting that it would be worth moving ahead clinically with this type of study.  However, Dr. Steele 
thought a primary question to be addressed was whether there were differences in microglial and/or 
astrocyte activation in ill and healthy Gulf War veterans.  Dr. Golomb stated that the reality is, as Dr. 
Barlow suggested, that it might be equally inexpensive to proceed directly to treatment trials.  This also 
has the advantage of determining if there are clinical benefits, even if you are wrong about the 
mechanisms.  Dr. Golomb also agreed with Dr. Nettleman that clinical trials are often expensive.  Dr. 
Golomb noted that, if this is an effect that goes away when you discontinue the drug, cross-over trials are 
often a extremely efficient way to identify significant effects at a low cost. 
 
Dr. Nettleman commented that, based upon the day’s presentations and discussion, she understood that 
microglial activation was an acute response to an insult to the brain.  She noted that it would be similar to 
finding a fever and that cytokines caused the fever, but missed the fact that there is an infectious agent.  
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She stated that there was tantalizing evidence that there is some long-term, chronic process happening that 
may not show up on PET scans after the damage has been done.  The most interesting thing to her, in 
relation to basic science questions, is in the latent phase.  She doesn’t believe in the perpetual motion 
machine.  There has to be some sort of pathway to cause continued degeneration, whether it be an aging 
process, failure of repair mechanisms, etc.  However, if we could stop the effect or mechanism acutely, 
perhaps with naloxone or naltrexone, this doesn’t mean it will work in the chronic process.  She stated 
that this was a doable experiment before a clinical trial.  She stated that clinical trials had been done 
successfully before based upon symptoms alone.  Dr. Barlow agreed, stating that if one could determine 
what the end point would be in a clinical trial, the question would be what needed to be done first to prove 
that one would get something in an animal model.  She stated that these two approaches could be done 
simultaneously so one could design the best experiment in the clinic.  Dr. Clauw asked what animal 
model would be used for Gulf War illness.  Dr. Barlow stated that this was simply her general impression 
of how to approach the problem and that the details would need to be worked out. 
 
Dr. Guilarte stated that there doesn’t appear to be an animal model, nor do we know what is going on in 
the CNS.  There are just symptoms.  Thus, how can one treat?  It is like giving antibiotics to someone 
who has a cold.  One must have some idea of what is happening in the central and/or peripheral nervous 
system.  Dr. Golomb disagreed with this and stated that the response to treatment often drives our 
understanding of the basic biology.  She noted that often the hypothesized mechanism is wrong when 
treatment is first proposed.  She noted that it was originally thought that statin drugs worked via inhibition 
of the mevalonate pathway.  However, it now appears that the effects relates more to low-density 
lipoprotein (LDL) receptor downregulation, antiinflammation and antioxidant effects.  There are a variety 
of drugs that have been discovered by accident and for which the mechanism is still not known, e.g., 
colchicine for familial Mediterranean fever.  If it helps the patient, it should be used.  Based upon what 
she had heard during the day’s presentations and discussion, she stated that there appeared to be a 
relatively safe-sounding drug, i.e., DM, that might be readily tested in a small group in a cross-over trial 
design.  If the results were negative, it wouldn’t be proof that one should stop there.  But if it showed a 
significant positive signal, it would be an indication that further research should progress. 
 
Dr. Hugh Tilson voiced a note of caution, stating that empirical experimentation was part of the grand 
tradition of bad medicine, as well as good.  Dr. Golomb agreed.  Dr. Tilson further noted that “n of 1” 
self-experiments and conclusions that a drug must be safe because the investigator took it were also part 
of the scandal of American pharmaceutical development.  If there are potential treatments that might work 
or if someone makes an unsubstantiated claim, the right thing to do would be a proper study.  Dr. Golomb 
stated that is what she was recommending.  She stated that she wasn’t recommending that the Committee 
accept Dr. Hong’s personal experience with DM and generalize it to all Gulf War veterans.  Dr. Tilson 
stated that even then it was very risky to experiment with human subjects until more was known about the 
intervention.  He stated it wasn’t appropriate to say that something is safe, when it hasn’t been properly 
tested for long-term use.  The right thing to do, if there is any promise here, is a proper course of early 
investigations.  However, he indicated that it wasn’t clear that there was a theoretical link to propose even 
this.  He reiterated that extreme caution must be taken when contemplating treating humans with 
bioactive substances for a hypothesis that has yet to be posited.  He stated that he had nothing against 
empirical medicine, but that one could not make assumptions about safety.  Dr. Guilarte commented that 
these were the concerns that he had been trying to convey. 
 
Dr. Clauw voiced concern about being on “a slippery slope.”  He stated that he had enjoyed the basic 
science presentations given during the day, and found it to be terrific science about the role of glial cells, 
etc.  However, there is a huge disconnect between this research and the clinical picture of Gulf War 
illness.  He thought it was relatively easy to create an agenda that leads people in one direction.  He 
understood that in this situation, this had been done to provide a hypothesis that the Committee would 
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discuss.  However, at the end of the day, the Committee needs to step back and examine whether there is 
real evidence that Gulf War illness is a neurodegenerative disease.  He stated that only a handful of the 
thousands of clinicians who had been treating Gulf War veterans might think this.  Dr. Steele interjected 
that the purpose of the day’s presentations was not to present Gulf War illness as a neurodegenerative 
disease.   Dr. Clauw noted that a number of individuals had stated during the meeting that Gulf War 
illness was neurodegenerative and inflammatory.  He believed there were serious gaps in knowledge 
about whether this is either a neurodegenerative disease or inflammatory disease.  Dr. Steele stated that 
the purpose of the day’s presentations was to take information from research in other areas that may be 
pertinent to GWI.  The assumption is not that GWI is the same thing as the other conditions discussed, 
e.g.  traumatic injury, neurodegenerative diseases, or cytokine infusions.  The idea was that these different 
realms can inform us about what might be going on in Gulf War veterans and lead research in a  direction 
that may help identify markers and treatments.  She reiterated that she wasn’t saying Gulf War illness is 
the same as early Parkinson’s Disease, for example.  Clearly, individuals with Parkinson’s disease don’t 
have Gulf War syndrome before they develop tremors and the symptom profiles are not the same.  Dr. 
Clauw commented that the day’s presentations, however, had focused on animal models for Parkinson’s 
disease and Alzheimer’s disease.  Dr. Steele stated that this information was presented to provide 
information on understanding and studying neuro-inflammatory processes that persist chronically.  In the 
case of GWI, this might involve neuronal cell death that then feeds back to microglial activation in a 
cycle of a persistent inflammation.  Alternatively, other models suggested that the process might not 
require neuronal cell death, relying on persistent stimulation of microglia and neuroinflammatory 
processes that were unrelated to neuronal cell death.   
 
Dr. Clauw stated that, at the end of the day, one needed to go back and say whether there is evidence in 
the Gulf War illness patients that they have a disease like Alzheimer’s disease, etc.  Dr. Steele said she 
did not agree with the comment “like Alzheimer’s” and  referenced studies discussed earlier in which : (1) 
Hepatitis C patients, who were infused with interferon, developed chronic fatigue syndrome, or (2) test 
animals developed widespread chronic pain after a localized injury.  She stated that the mechanism for 
this was the sensitization of the glial cells.  Dr. Clauw replied that he was a pain doctor and that he 
respected Linda Watkin’s work and agreed that glial cells were playing a role in that animal model of 
pain.  However, this was not the case more globally in all pain conditions.  Dr. Steele asked if Dr. Clauw 
was familiar with Dr. Schwartzman’s study showing elevated levels of proinflammatory cytokines in the 
spinal fluid of patients with complex regional pain syndrome.  She stated that she had been puzzled about 
why these types of CNS processes had not been examined more carefully in studies of multisymptom 
illness patients.  Dr. Clauw stated that they had, but these studies often didn’t get published in a journal 
because they had negative results.  He stated that they had looked at a number of cytokines in the 
cerebrospinal fluid samples they had and didn’t find anything.  Just as in the peripheral blood tests, they 
didn’t find any indication of inflammatory disease in Gulf War illness or fibromyalgia.  Dr. Steele noted 
that the hypothesis wasn’t that it was in the periphery, but rather the central nervous system.  She asked if 
he had looked in the CNS in any way.  Dr. Clauw stated that they could look more aggressively because 
they had spinal fluid samples.  This was simple enough to do.   
 
Dr. Clauw stated that if one were considering the things that could be tested in randomized, controlled 
trials in this spectrum of illness, there is a huge universe of drugs that are known to work in individuals 
with fibromyalgia, chronic fatigue syndrome, irritable bowel syndrome and other illnesses that clearly 
occur at increased frequency in Gulf War veterans.  However, it was a large leap to consider entirely 
different categories of disease, like neurodegenerative and inflammatory diseases, and use these to inform 
as to what should been done for the clinical condition of Gulf War veterans.  Dr. Steele stated that some 
believed that this was a reasonable hypothesis, and may answer more questions than might be addressed 
by consideration of, for example, serotonin dysregulation.  She stated that a central inflammatory process 
could tie together a number of isolated pieces of this puzzle.    
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Dr. Golomb referenced Dr. Tracey’s presentation about cholinergic dysregulation associated with 
particular exposures and evidence of a central muscarinic relationship to peripheral immune indicators, 
which could be tested as suggested markers.  By definition a cross-over study means that you can’t be 
doing long-term therapy.  One is looking at short-term trials of drugs that have good safety records in 
clinical practice, e.g. DM, naloxone, naltrexone.  She stated that she, personally, didn’t believe that these 
drugs would be highly effective.  However, she believed that the harm side of the equation was relatively 
modest and there was a substantial potential that something interesting could emerge. 
 
Dr. Meggs stated that the question seems to be whether it is a reasonable hypothesis that low-grade 
chronic brain inflammation plays a role in Gulf War illnesses, particularly in those with neurocognitive 
problems.   Could this hypothesis be tested by looking at the peripheral benzodiazepine receptors in PET 
scans in veterans with neurocognitive problems?  It seemed possible and very similar to the situation 
raised by Dr. Soreq’s hypothesis about two variants of acetylcholine receptors.  This is something that can 
be quickly and easily testable.  It didn’t pan out in Dr. Soreq’s case, but it could have been a major 
breakthrough.  This avenue of research could also be a major breakthrough if this is what is going on in 
these patients. 
 
Dr. Haley agreed.  He thought this should be tested first.  He reminded members of the “big green 
bubble” from his presentation in May 2006.  Ill Gulf War veterans probably have lots of things, and there 
could be some “bubbles” in there that might be neuroinflammation.  The problem with the trials 
conducted in the last decade is that they had to be huge trials to evidence an effect.  Most effects would 
have been washed out by all the veterans included as GWI “cases” who didn’t have the disease.  He stated 
that the approach that should be taken is: (1) determine what types of clinical profiles are positive with 
PBR marker, (2) select a group of people who are positive for this marker, and (3) conduct a short-term 
cross-over trial with dextromethorphan, etc. 
 
Dr. Guilarte stated that it seemed to him, whether it is PBR, etc., there were a lot of studies that could be 
done with educated hypotheses.  One could look at the function of the neurotransmitters that are thought 
to be dysrgulated using radioimaging techniques, e.g. behavioral manifestations of Parkinson’s disease in 
magnesium-exposed primates and lack of dopamine release.  He stated that there didn’t have to be 
neurological degeneration to have dysfunction.  He didn’t think these questions had been addressed with 
PET, SPECT, or other imaging modality in ill Gulf War veterans.  If educated hypotheses were made as 
to what was happening in these veterans, e.g. what systems should be examined, the technology and 
methodology is available to look at it and get a definitive answer as to whether the cholinergic system, 
serotnergic system, glial cells, etc., is/are involved.  He would propose that this approach be taken.  He 
commented that he, personally, wasn’t looking for money to do these studies since he was already 
committed to multiple projects.  However, he believed that one needed to take the available information, 
make educated hypotheses, and then test the hypotheses.   
 
Dr. Veronesi stated that she agreed with the day’s discussion, i.e., maybe it doesn’t have to be one thing 
or another.  We understand that we have varying profiles of cytokines, but nobody is mentioning 
polymorphisms.  Someone else mentioned that if you do a lateral study, you see these disparate profiles 
mimic each other.  Maybe we are looking at groups whose symptoms are moving in tandem.  This needs 
to be addressed.  She went on to say that the “black hole” is the neuro-immuno-endocrine interaction 
driving the symptoms.  Neurodegeneration is the most drastic endpoint.  Many of the things happening 
earlier, for example when an individual becomes middle-aged, can be addressed by addressing different 
components of neuro/immuno-dysfunction.  It is a relatively new field, but we do have access to some of 
the experts and have heard some of the end points they consider important.  She stated that it shouldn’t be 
viewed as “either/or” and that it is worthwhile to take advantage of this expertise. 
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Mr. Hardie commented that chemical sensitivity had not been discussed that day, and wondered if there 
might be some tie-in.  He noted that, early on, veterans were experiencing fatigue, pain, etc. when 
exposed to various chemicals, e.g., paints, pesticides, perfumes, etc.  He wondered if the differences 
might be that there are different variables being introduced as individual Gulf War veterans are being 
exposed to these chemicals.    Dr. Meggs stated that we don’t know the brain mechanism by which people 
get cognitive dysfunction from chemical sensitivity.  The science is very good in the airway, and it may 
be related.  However, this definitely does need to be studied, as many veterans report chemical 
sensitivities and their exposures wax and wane as they are exposed to common chemical inhalants.   
 
 
Public Comment – Day 1 
 
Chairman Binns invited the public to ask questions or make specific comments about the day’s scientific 
presentations.  He asked that these be kept brief.  
 
Ms. Alison Johnson commented that dextromethorphan had been suggested as a treatment for multiple 
chemical sensitivity ten years ago.  She stated that there were rather negative outcomes in those who tried 
it, e.g. patients becoming manic.  She stated that she would be glad to share more about these findings.   
 
Ms. Denise Nichols commented that Gulf War veterans wanted answers, effective diagnostic testing and 
some type of treatment.  She warned that the Committee should avoid in-fighting among disciplines.  She 
stated that she was seeing some of this during the day’s discussion, and this would not help Gulf War 
veterans.  She stated that the veterans did not want to be researched until they died.  She added that the 
PET scan option might be worth looking at.  She commented that the veterans studied in San Francisco 
with Dr. Weimer haven’t had nuclear magnetic resonance imaging spectroscopy (NMRIS).  She reiterated 
that we need to move forward and asked that more be done to produce results for Gulf War veterans. 
 
Chairman Binns stated that there would be time provided for general public comments on the following 
day.  He thanked everyone for their participation.  He stated that he was sorry to have to abbreviate this 
discussion, because it was an important one.  He noted that while there were some divergent ideas, there 
was still a lot of common ground that was worthy of pursuit.   
 
The meeting recessed at 5:16 p.m. for the day 
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Day 2 
 
The meeting reconvened on Tuesday, August 15, 2006, at 8:31 a.m. in Room 230, VA Headquarters, 810 
Vermont, N.W., Washington, DC.  Dr. Barlow was not present for the second day of the meeting. 
 
Chairman Binns stated that some Committee members and visiting scientists would have to leave early 
and asked those individuals to comment on the previous day’s presentations and/or provide suggestions as 
to what research questions or studies should be pursued in relation to the information discussed.   
 
Dr. White stated that the previous day’s presentations had been interesting; noting the one on heart rate 
variability and sarin was congruent with much of the literature on toxicant and particulate exposures.  She 
stated that, in terms of one single theory or biomarker, which she believed was the ultimate goal, we are 
still some distance from achieving this.  She thought that some of the discussion may lead to studies that 
could identify sensitive objective markers of disease, but would not necessarily be specific to the Gulf 
War situation.  However, having some objective outcomes would really help in our ability to document 
that something happened and that Gulf War veterans should be taken seriously, which seems to have been 
a battle since 1992.  In terms of the inflammatory response idea, she thought that it was part of the picture 
related to neurotoxicants.  She stated that the more that is known about effects of exposures, the more that 
will be known about what all these things mean.  As an environmental health researcher, she tended to 
focus on exposure-outcome relationships.  She thought the previous day’s presentations may have 
provided insights regarding more markers to look at, along with another way to look at mechanisms in the 
broader picture of what happened.  She thought the previous day’s presentations were nicely given and 
cogent.  
 
Dr. Hong asked to clarify his presentation concerning DM.  He stated that there was a considerable 
amount of research being done on DM in Taiwan.  He had been going back to Taiwan for the past few 
years for extended times to work with his colleagues there.  He had become interested in this as a result of 
the naltrexone findings, which is a safe and prescribed drug in the United States.  He believed that DM 
may be as good, if not better, than naltrexone.  Three to four years ago, some physicians in Taiwan began 
to use DM off label for fibromyalgia, Parkinson’s, etc.  Two years ago, a multi-center, double-blind 
clinical trial was initiated involving multiple conditions.  They just broke the code for two of the groups, 
one of which contained the heavy smokers.  When they looked at the data, it was clear-cut that DM 
benefited the smokers.  There is also an interest in treating alcoholics with naltrexone and DM.  A by-
product of the use of these drugs appears to be improved liver function.  Chairman Binns asked what 
other diseases were the subject of clinical trials.  Dr. Hong stated that Parkinson’s disease was the one of 
greatest interest for his group.  He also indicated that depression, schizophrenia, arthritis, multiple 
sclerosis, fibromyalgia, liver function, and carotid artery stenosis were of interest, since these conditions 
were inflammation-related. 
 
Dr. Clauw clarified that DM was an NMDA antagonist.  It is the only NMDA antagonist being used 
clinically because the more potent NMDA antagonists are too toxic to be used in humans.  He stated it 
was very dangerous to infer that improvement while receiving DM is due to the treatment of an 
underlying inflammatory disease.  Several of the diseases listed by Dr. Hong may also involve an 
excititory amino acid component, especially in the pain component of the disease.  Dr. Hong stated that 
this was a major interest, and that they had a project studying the NMDA/anti-inflammatory effect.  He 
added that if he had been asked this question two years ago, he would have agreed with the point made by 
Dr. Clauw.  However, he had done additional work with colleagues who had found that the anti-
inflammatory effects were unrelated to the NMDA receptor.  These findings will be published soon.  Dr. 
Clauw disputed this by stating that it had been clearly established that the beneficial effect of DM in 
fibromyalgia was due to NMDA receptor antagonism.  He referenced studies where ketamine infusions 
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were given.  Ketamine is only a NMDA antagonist, not an anti-inflammatory drug.  Through these 
studies, researchers were able to predict which individuals obtained an analgesic effect with DM.  
Chairman Binns asked that further discussion of these details be put on hold, in the interest of time.  Dr. 
Hong asked to clarify one point, though, and reiterated that, with respect to his group’s LPS and 
Parkinson’s disease research, they were looking at the most extreme endpoint of neurodegeneration. 
 
Chairman Binns then introduced Lord Alfred Morris of Manchester.  Chairman Binns noted that Lord 
Morris had served 43 years in the British Parliament:  33 years in the House of Commons and 10 years in 
the House of Lords.  Lord Morris has been a minister in several British governments, including Minister 
for War Pensions and the first Minister for the Disabled.  He authored much of the basic legislation 
involving disability in the United Kingdom (UK), and given that record he was recently awarded the 
prestigious Kessler Award for inspired leadership and services to disabled people around the world.  This 
award is conferred by the Rehabilitation International Foundation, which represents disability 
organizations in 124 countries.  Chairman Binns further noted that Lord Morris was also known as an 
active supporter of veterans.  Lord Morris has been an advisor to the British Royal Legion since 1985 and 
has been one of the most vocal supporters of ill UK Gulf War veterans since the war.   
 
Lord Morris thanked Chairman Binns and expressed his delight to join the Committee, which he stated 
was held in the highest regard by British veterans of 1990-1991 Gulf conflict.  He noted the Committee’s 
2004 findings, and stated that these were widely quoted with approval and strongly influential in the 
continued debate on the still unresolved problems of Gulf veterans in broken health.  His interest and 
involvement in this area has been informed by a long parliamentary experience.  He joked, that as the 
third or fourth most senior member of Parliament, he would deduce that he was beginning to get the hang 
of it.  He went on to state that his involvement in this issue was informed by his work for four years as 
chairman of the highly prestigious Parliamentary and Scientific Committee at Westminster, as well as his 
work with the inter-parliamentary Gulf War committee, set up by the British Royal Legion, which is the 
UK sister organization of the American Legion.  The group’s principle concern is to focus parliamentary 
and public opinion on the urgency of the need now, fifteen years after the conflict, for closure of the 
fallacy that has been going on for way too long.  The Gulf War group’s membership is comprised of 
parliamentarians from the UK’s main political parties, distinguished medical specialists and surgeons, 
representatives from the principal ex-service charities, as well as service men and women who fought in 
the Gulf War.  This group is administered by Ms. Sue Freeth, who is Director of Welfare for the British 
Royal Legion.  Lord Morris noted that Ms. Freeth was in the audience.  He went on to say that 
representatives of the inter-parliamentary group had visited the U.S. twice for briefings by government 
departments, including the Department of Defense (DoD) and VA.  Lord Morris’ participation in the   
Congressional oversight hearings on Gulf War veterans’ illnesses had provided further opportunities for 
the group to engage in dialogue with the U.S. Congress, including hearings to access the status of research 
into and the treatment of Gulf War veterans’ illnesses in the U.S.   
 
Lord Morris commented that the Gulf War was the biggest conflict faced by UK troops since the Korean 
War.  It was the also the first time since 1918 that war was waged against an enemy known to have 
chemical weapons readily available for deployment.  The Ministry of Defence (MoD) had prepared for 
the conflict on the assumption that these weapons would be used.  In fact, millions of people in Britain 
and the United States had seen televised reports of Saddam Hussein’s startling use of chemical weapons.  
These weapons were used against their own subjects in Hallabja and then against the civilian population 
in Iran in 1990, only months before Hussein’s invasion of Kuwait.  In light of the range of weapons 
facing the troops deploying to the Gulf, both the MoD and DoD gave high priority to do all they could to 
safeguard the troops against the effects of the use of these weapons. Steps taken by the MoD correctly 
assessed the threat faced by British troops, but not all the health risks of the measures taken to protect 
from those threats, which are now more fully understood.  There is still much more to do, but the pace of 
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progress is much quicker than before.  It is for parliamentarians in both the US and UK to do all they can 
to support those who work on the front line.   
 
Lord Morris stated that he had been asked on several occasions the question “What do British Gulf 
veterans want most?”  Is it better pensions?  More and better medical care?  The answer is that what they 
want most of all is to have their illnesses recognized for what they are – Gulf War-related illnesses.  
These veterans are often told that it is all in their minds.  The implications of this are that these veterans 
are malingering, were not great heroes in 1991, and were now seeking help that wasn’t theirs by right.  
British Gulf veterans simply want the truth told about their suffering since the conflict.  The MoD has 
constantly said there was no use talking about Gulf War syndrome, because Gulf War syndrome isn’t a 
discrete, pathological entity.  Lord Morris stated, however, that nobody ever said it was, noting that a 
nephritic syndrome is comprised of over 40 pathological entities.  Lord Morris stated that there are 
endless propositions raised whenever there have been important developments in research into the health 
problems of Gulf War veterans.  He noted that MoD published the mortality figures more often than they 
published details of their engagements.  Lord Morris noted that advocates had never said that far more 
people have died because of the Gulf War.  However, what has been stated and can be documented is that 
there is a great deal of suffering and a most urgent need for more research of the kind that is discussed by 
the Committee.   
 
Lord Morris commented that he had been the architect of the Lloyd Report.  Having failed to persuade the 
executive government in Britain that there should be an independent public inquiry, he decided to support 
an independent nongovernmental inquiry.  He did this on behalf of a vast range of opinion in the UK, lead 
by the British Royal Legion.  The Royal British Legion had repeatedly asked for an independent public 
inquiry and was told that there had been in-house inquiries, which, according to Lord Morris, have the 
nasty habit of finding in favor of the government.  They were asking for an independent inquiry, at the 
highest judicial level, into the problems and needs of Gulf War veterans.  Lord Lloyd of Berwick, who is 
the most senior former high court judge in the UK, akin to a justice of the U.S. Supreme Court, agreed to  
head this inquiry with the condition that he would not be paid one single cent.  He was helped by Dr. 
Norman Jones, one of the UK’s most distinguished physicians, and Sir Michael Davies, who just retired 
as Clerk of Parliaments, the most senior official of British Parliament.  They had the strict understanding 
that their participation was voluntary.  Lord Morris recommended that Committee members read the 
Lloyd Report if they hadn’t already.  The report stated that if it is accepted that Gulf War syndrome is the 
best way forward, it can’t be argued that the term shouldn’t be used.  If a child asks what is wrong with 
his father or why he died, it would not mean much to tell him that he had died of symptoms and signs and 
ill-defined conditions.  It is surely better to tell him that his father died of Gulf War syndrome.  Lord 
Morris concluded by saying that there was no more compelling priority then to act justly to those citizens 
who are prepared to lay down their lives for their country.  He noted that there was no delay in the 
response of the UK or US troops to report to duty in 1990-1991, and nor should there be any delay in 
discharging in full our debt of honor to them. 
 
Chairman Binns thanked Lord Morris. 
 
Chairman Binns introduced Dr. Michael Kussman, the newly-appointed VA Under Secretary for Health.  
Dr. Kussman is a board-certified internist and served as Chief of Internal Medicine at Tripler Army 
Medical Center in Honolulu and as Chief of Medicine at Brook Army Medical Center in San Antonio.  
Dr. Kussman is a veteran, rising to the rank of Brigadier General and the position of Commander of 
Walter Reed Health Care System.  Prior to his new position at VA, he served as Deputy Under Secretary 
for Health and Principal Deputy Under Secretary for Health.   
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Dr. Kussman thanked Chairman Binns and stated it was a privilege to address the Committee on the 
important work it does.  He noted that Secretary Nicholson would have been there, but he had just left for 
Iraq and Landstuhl Medical Center in Germany, following the path of the evacuation of the service 
members in Operation Iraqi Freedom (OIF).  He passed on the Secretary’s appreciation for the group, its 
work, perspectives and suggestions.  While he did not serve in the Gulf War, he has been to the theater 
twice.  As he retired from the service in 2000 and then joined the VA, he stated that he has watched this 
puzzle unfold.  From a personal perspective, as a retiree and veteran, he thanked the Committee for what 
it was doing.  Under Dr. Joel Kupersmith’s, VA Chief Research and Development Officer (CRADO), and 
Dr. Joe Francis’s, Deputy CRADO, leadership,  Dr. Kussman hoped that there would continue to be a 
positive relationship with the Committee as time moves forward, with the VA taking the Committee’s 
advice and molding it into actions that will improve Gulf War research. 
 
Dr. Kussman presented certificates of appointment to Mr. Hardie and to Drs. Nettleman, Tilson, Clauw 
and O’Callaghan for their service on the Committee. 
 
Dr. Kussman offered to take any questions.  Dr. Klimas asked about the future of funding for Gulf War 
research at VA.  Dr. Kussman stated that VA was working with Congress and was committed to 
allocating 15 million dollars to the University of Texas Southwestern Medical School and that this 
funding would be ongoing.  He stated that one of the questions he is frequently asked is: “What about 
other research?”  It was his understanding that there was 13 million additional dollars committed in fiscal 
year (FY) 2006.  He didn’t know what the budget would be in FY2007, but the intent was to continue this 
funding as best they could.   
 
Dr. Baraniuk asked Dr. Kussman to outline the scope of his job and the scope of issues that he deals with 
other than Gulf War illnesses.  Dr. Kussman stated that when he retired from the service, he still wanted 
to serve and was happy that VA offered him a position.  He noted that VA was the second largest 
government agency with an annual budget of 35 billion dollars.  His job is to orchestrate the spending of 
this 35 billion dollars, as well as take care of 200,000 employees running the largest integrated health 
system in the U.S.  The volume of paperwork is overwhelming, and in an organization of 200,000, there 
are a lot of stories on a daily basis.  One of his frustrations with the job are the demands of being reactive.  
It is hard to be proactive when you are “swatting at alligators” all day.  VA is the premier health care 
delivery system in the country, but isn’t perfect.  A balance is required to make sure the people in the 
trenches who are giving care to veterans have the resources and money to do their job, without worrying 
whether policy, standards and procedures are in place.  He noted that the organization was very 
politicized, with 535 board of directors on the east end of Pennsylvania Avenue.  Everybody in Congress 
has some presence and influence on what VA does.  Issues that he deals with from the current war include 
seamless transition and patients with post traumatic stress disorder (PTSD) and complicated and horrific 
wounds, including traumatic brain injuries.  He discussed the level of care given in the field and noted 
that if a soldier survived the initial onslaught, he or she has a 98.7% survival rate.  He went on to discuss 
the budgetary challenges, making sure that there is enough money for research, working with graduate 
medical education affiliates, etc.   
 
Dr. Steele asked if Dr. Kussman had personally interacted with veterans affected by Gulf War illness.  Dr. 
Kussman stated that he had and that it was something that had always concerned him.  The challenge is to 
figure out what is going on by thinking outside of the box.   
 
Chairman Binns noted that the Committee was focused on providing research advice, but as many 
veterans had been saying over the years, the Committee is the only forum that exists for general 
comments and complaints.  He noted that Dr. Kussman was in a position to oversee the clinical side of 
VA, and thus he wished to bring concerns about the VA’s clinical guidelines to Dr. Kussman’s attention.  
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Chairman Binns stated that the VA guidelines for treating Gulf War veterans were based on research that 
is 5-6 years out of date.  Requests had been repeatedly made to revise the guidelines in light of new and 
emerging research.  Dr. Kussman stated that if there was a better way, they certainly would want to do 
this.  He would be more than happy to work with the Committee if it had suggestions as to how to fix the 
guidelines. 
 
Dr. Haley stated that Dr. Perlin’s administration, which had included Drs. Kussman, Goldberg, 
Kupersmith, and others, had evidenced a tremendous improvement in communication and support.  He 
expressed his appreciation for this and looked forward to it continuing. 
 
Chairman Binns thanked Dr. Kussman. 
 
 
Gulf War illnesses and chronic fatigue syndrome comparative studies – The Miami experience 
 Nancy Klimas, MD 
 Professor, University of Miami Miller School of Medicine 
 Director, Chronic Fatigue Syndrome and Gulf War Illnesses Center, Miami VA Medical Center 
 
Dr. Klimas discussed her ongoing genomic and immune function studies of Gulf War veterans and 
chronic fatigue syndrome patients.  (See Appendix – Presentation 9.)  Her presentation included 
preliminary information from an ongoing data collection that are not included in the appendix, pending 
finalization of the study and analyses.   
 
During the discussion of natural killer (NK) cell activity in Gulf War veterans pre- and post-exercise, Dr. 
Golomb asked what happened to the function of these cells, e.g., whether the activity normalized, went 
supernormal, etc.  Dr. Klimas stated that the function stayed low. 
 
Dr. Haley asked what was known about the physiology of the NK cell, noting that with exercise one 
normally gets an increase in white cell count.  Dr. Klimas stated that NK cells were the most primitive 
and most CNS-responsive cell.  She noted that NK cells phylogenetically evolved with dinosaurs and 
were the only immune system that a shark had.  She stated that NK cells were hardwired and softwired to 
the fight-or-flight response and were really autonomically sensitive.  She went on to say that she was not 
sure why they would shift compartments but had been assuming that it is an autonomic message.  Dr. 
Haley asked where the NK cells were coming from.  Dr. Klimas stated that this was a good question that 
she probably couldn’t answer very well, but could say that 5% of an individual’s cells circulate, while 
95% are within the spleen and lymph system.  The second largest lympathic distribution is in the gut, with 
the spleen being the largest.  Dr. Haley asked about the length of exercise intervals.  Dr. Klimas replied 
that it was about 30 minutes, depending on the patient’s performance.  
 
Dr. Clauw commented that a lot of this effect was probably due to catecholamines, to which NK cells are 
extremely sensitive.  Dr. Klimas stated that the question then is why do they change compartments in 
response to exercise.  Dr. Clauw stated that this was because the NK cells demarginate.  He had been part 
of a study eight or ten years before that involved infusing epinephrine into fibromyalgia patients with low 
NK cells. They showed a very clear dose-response, with an increase in NK cell number that went up 
transiently when epinephrine was infused.  He indicated that the response was very linear and that he 
didn’t find Dr. Klimas’s results surprising.   
 
Dr. Klimas stated that they would continue these studies, but that the bigger question related to the 
physiological effects. She wondered why an active cell line would be released into the periphery post-
exercise in patients with an illness commonly associated with exercise relapse.  She commented that it 
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raised autonomic-immune interaction questions, which are important, and that the inflammatory 
autonomic interchange is a critical component to understanding the mediators of this illness.  Dr. Golomb 
commented that they were looking at cell lines that have variable activity in these populations, raising 
questions about what the net effect might be.  We don’t know if this is part of exercise that is ultimately 
beneficial or harmful.  Dr. Klimas agreed, and stated it might be that NK cells are a flag of everything 
else going on, which is what she suspects.  
 
Dr. Sopori noted that the NK cell activity standard deviations appeared quite high.  Dr. Klimas said that 
those were ranges, not standard deviations.  He asked if the differences were statistically significant and   
Dr. Klimas indicated that they were highly significant.  With regards to the number of individuals in the 
study, Dr. Klimas stated that there were 18 Gulf War patients, 36 chronic fatigue syndrome patients and 
approximately 90 controls.   In relation to an earlier question, Dr. Sopori stated that an increase of NK 
cells comes from the bone marrow in response to cytokines.  He asked if Dr. Klimas thought it was 
possible that, because there were would be differences in the cytokine milieu in patients, that NK cells are 
being thrown out of the bone marrow during exercise instead of coming from the other areas she 
referenced.  Dr. Klimas stated that this was possible, and it shouldn’t be hard to track.  Bone marrow is 
home to more naïve cells, i.e., not a mature cell line.  Dr. Sopori noted that they can also mature outside, 
but many time they mature within the bone marrow right before they are released.  Dr. Klimas stated that 
she would not know, then, how to sort that out.  Dr. Sopori asked whether they saw perforin in the T cell 
compartment, because the cytotoxic T cells should also have the same low perforin.  Dr. Klimas said that 
she had presented data on this the previous day in her chronic fatigue presentation, and the cytotoxic T 
cells had the same low perforin.  She commented that they are still in the midst of doing theses analyses.   
 
Dr. Morris said that she found Dr. Klimas’ findings interesting, and wondered if she had looked at the 
effects of stress or had more information on autonomic changes, e.g., related to heart rate.  Dr. Klimas 
stated that they were measuring all of this and that is why there had been an exercise component to the 
study.  For CFS, she had done an autonomic study with tilt table testing and have beautiful data from this 
study.  One of things they looked at was the cytokine cascade, post-tilt table.  The results were very 
interesting and there were definitely differences between controls and the chronic fatigue group. There 
was release of proinflammatory cytokines, but differences related more to timing of when the cytokines 
were released.  It was very hard to capture because the blood draws had to be timed just right.  They used  
exercise challenge in the present study because it was a more traditional look at something known to 
relapse, and they wanted to look at mediators of relapse.   
 
Mr. Graves noted that one of Dr. Klimas’ first slides stated that they were recruiting deployed, healthy 
Gulf War veterans.  Dr. Klimas stated this was the case.  They were mixed into the control population.  In 
the final analyses they will have the deployed/healthy, deployed/sick and chronic fatigue groups matched. 
 
Dr. Haley asked if the chronic fatigue syndrome patients were veterans.  Dr. Klimas stated that they were 
a “mixed bag.”  Dr. Haley asked if there were lots of veterans with chronic fatigue syndrome that were 
not Gulf War veterans.  He asked because, in VA studies, there is an implied obligation that veterans be 
recruited.  Dr. Klimas stated that she tried to recruit every Gulf War veteran that she could.  Dr. Haley 
said it sounds like it might have been difficult to find veterans with chronic fatigue that were not Gulf 
War veterans.  She said that there was somewhat of a bias because chronic fatigue syndrome patients seek 
her out.  While she now has a VA chronic fatigue syndrome clinic, she didn’t think many veterans knew 
about it yet.  
 
Chairman Binns thanked Dr. Klimas. 
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Public Comment – Day 2 
 
Chairman Binns noted that Dr. Nass and Ret. Capt. Julia Dykman had signed up to provide public 
comments to the Committee.  He asked the individuals who had not spoken the previous day to limit their 
comments to four minutes.  Those who had spoken previously were asked to limit their comments to two 
minutes.   Dr. Nass indicated that she did not wish to provide comment.    
 
Ret. Capt. Julia Dykman spoke to the Committee.   She stated she had served in Vietnam and the Gulf 
War as a nurse.  She had been stationed at Al Jubayl, Saudi Arabia, and was in charge of the clinic and 
casualty area.  She developed problems with open sores while in the Gulf.  Since then, she had been 
diagnosed as having autonomic dysfunction through Dr. Goldman’s National Institutes of Health (NIH) 
study.  She was pleased to hear all of the information on autonomic dysfunction because there was not 
much out there, even in the civilian population.  She wondered if they were still getting Gulf War veterans 
sixteen years after the war.  She stated that access to VA originally required veterans to have symptoms 
within two years of coming back from the Gulf.  She noted that there were few places to be tested for 
autonomic dysfunction unless one went to a research center and that it was difficult to access studies 
through VA.  She stated that they had a Gulf War-assigned doctor at her VA, who works a half-day, two 
times a month.  She didn’t think anyone was looking at newly-diagnosed Gulf War veterans, because they 
could not access the system.  It was good to see all these studies, but veterans needed to know how to get 
into these studies.  She stated that autonomic dysfunction seemed to be present in a lot of conditions and 
was a progressive thing for Gulf War veterans and wondered whether researchers were really seeing the 
Gulf War population with autonomic dysfunction. 
 
Ms. Denise Nichols spoke to the Committee.  She noted that the interest level during the previous day’s 
presentation was very good.  She reiterated that Gulf War veterans were still waiting for nuclear magnetic 
resonance (NMR), SPECT, and other diagnostic tests.  She stated that these veterans were being lost, 
because they were giving up and going quiet, and that some were dying in car accidents, etc.  She thanked 
Chairman Binns for bringing up the clinical guidelines and agreed that they need to be updated.  
However, where is this going?  What benefit will the veteran see?  She encouraged the Committee to put 
out an invitation to VA doctors that deal with Gulf War veterans to come forward with any clinical 
findings that they may have.  Finally, she noted that there was a lot of video equipment in the room and 
asked why the Committee meeting was not being broadcast on CSPAN.  She stated that the veterans and 
doctors out there could tune in, and that she had previously brought up the idea of video conferencing.  
She thought it was a waste to not get this information out to the public and researchers at large. 
 
Ms. Alison Johnson spoke to the Committee.  She noted Dr. Klimas’ comments about not being able to 
find certain study participants whose addresses had changed.  She stated that in her 30 years of work with 
chemically sensitive people, the individuals who drift or “lose their addresses” are the sickest.  She asked 
that the Committee push for an environmental unit where individuals with chemical sensitivities can be 
isolated.  She acknowledged that it was expensive and that not everybody could be tested in a clean 
environment.  She said that the basic science was needed, and money shouldn’t be preventing this from 
occurring.  She commented that some people in New York didn’t want to know how polluted the World 
Trade Center site was because we can’t afford to clean it up.  She believed that one needed to go with the 
science, i.e., find out what is there and then deal with it.  As an example, she commented that she didn’t 
think Dr. Haley would be able to use neuroimaging to see how the brains of individuals with multiple 
chemical sensitivities would react to perfume exposures.   This was because his neuroimaging equipment  
was located in a clinic and the patients would face many other exposures in the process.  She stated that, 
sooner or latter, a clean facility would be needed. 
 
The meeting recessed at 10:16 a.m. for a break. 
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The meeting reconvened at 10:34 a.m. 
 
 
Gulf War-related Research at Wright State University 

Mariana Morris, Ph.D. 
Professor, Pharmacology & Toxicology, Wright State University Boonshoft School of Medicine 

 
Dr. Morris discussed certain research being conducted at Wright State University, including her research 
dealing with the effects of low-dose sarin and stress on the autonomic function and genomic expression 
and Dr. Gerry Alter’s work looking at chemical metabolism in humans with chemical sensitivity.  (See 
Appendix – Presentation 10.) 
 
Dr. Guilarte stated that there appeared to be a dramatic effect related to fear conditioning and asked if Dr. 
Morris’ group had followed this up.  Dr. Morris stated that they had not yet.  Dr. Guilarte asked what they 
were measuring and Dr. Morris replied that they were testing response when light and sound were paired 
together and that sarin-treated animals didn’t respond as well as controls.  Dr. Guilarte stated that the 
normal response is for the animal to freeze.  Dr. Morris stated that the sarin-exposed animals do not seem 
to freeze.  Dr. Guilarte stated that this was an extremely important finding from a neurobiological 
perspective, because the neurobiology of the fear position is fairly well known.  The hippocampus and 
amygdala are involved, as are NMDA receptors.  He thought this would be important to follow up.  Dr. 
Morris agreed.  She stated that they had data on dopamine levels in the amygdala that showed changes in 
the sarin-treated animals.  Dr. Haley inquired about the direction of these changes.  Dr. Morris stated that 
the levels were increased.  She said a journal article covering these findings was currently under review 
and offered to send a copy once it was published to anyone who was interested. 
 
Dr. Clauw asked if they had a chance to look at pain behavior in the sarin-treated animals.  Dr. Morris 
indicated that they had not.  Dr. Clauw noted that both the autonomic and HPA profiles were almost 
identical to that seen in fibromyalgia.  Dr. Clauw stated that they may have stumbled across the first 
animal model for fibromyalgia, but that posed another problem in that the exact same changes were 
occurring in people who were clearly not exposed to sarin.   
 
Dr. Clauw then asked about controls in the enzyme experiments and how samples were collected, since 
enzyme levels are very sensitive to changes in temperatures, freeze-thaw, etc.  Dr. Morris stated that the 
samples had been collected locally and that as far as she knew they were controlled under the same 
environment as the cases at the Rea Clinic in Dallas.  They used the same protocols.  Dr. Haley 
commented that paraoxonase and arylesterase had been shown to be very stable in freeze-thawed samples, 
but he wasn’t sure though about alcohol dehydrogenase.  Dr. Morris stated that she didn’t think there was 
a problem.  She commented that the Rea Clinic didn’t have many control samples and that most of the 
individuals who go there are patients who go to be tested.  Dr. Morris asked if Dr. Haley had worked with 
them.  He indicated that he hadn’t, but may be looking to in the future. 
 
Dr. Golomb noted that she found two of Dr. Morris’ findings to be very interesting: (1) a very low dose of 
sarin leads to alterations in gene expression and it would be very interesting to look at what happened 
long-term; and (2) a major subset of those alterations were reductions in enzymes, a phenomenon also 
linked to chemical sensitivity.  She thought it would be great to unite these findings and determine 
whether there are reductions in the enzymes involved in chemical sensitivity.  This could be done with 
sarin, but even better would be the use of pesticides.  She noted that there was a Gulf War study that 
showed chemical sensitivity to be strongly associated with reported pesticide use.  Dr. Morris agreed and 
thought it would be appropriate to look at pesticides because of the number of people affected by them 
each year.   
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Dr. Haley commented that the scatter plots showed arylesterase/alcohol dehydrogenase and PON/alcohol 
dehydrogenase.  He asked what if they had compared arylesterase with PON.  He stated that a critical 
graph would be to place arylesterase on the vertical axis and PON on the horizontal.  This would define 
the phenotypes and he thought it would be useful to analyze the data in this way.  Clearly alcohol 
dehydrogenase was important in the graph Dr. Morris had shown, while PON didn’t appear to be.  
Arylesterase was important, too.   He suggested putting PON on the horizontal axis, which would show 
three groups, reflecting the phenotypes.  Dr. Morris stated that she would take this suggestion back to Dr. 
Alter.   
 
Dr. Haley commented that these findings were quite dramatic and Ms. Knox asked him to explain.  Dr.  
Haley said that the findings meant that people with low arylesterase activity, who are poor metabolizers 
of organophosphates, are more likely to be the sick individuals, while those who are better metabolizers 
are more like the healthy controls.  Dr. Haley asked about the range of substrates for alcohol 
dehydrogenase, i.e., what else besides alcohol is metabolized by alcohol dehydrogenase.  Dr. Meggs said 
that ethylene glycol, along with other glycols and alcohols, are metabolized by alcohol dehydrogenase.   
Dr. Haley asked why they had looked at aldehyde dehydrogenase for the study.  Dr. Morris commented 
that there was a lot of formaldehyde sensitivity among those with chemical sensitivity.   
 
Dr. Meggs asked whether the activity level would be different from phenotype, because you may have 
more than one phenotype associated with the activity and quantity of enzymes, which are all different.  
Dr. Morris stated that they only had a small sample of blood and this is what they had looked at initially.  
She agreed it would be useful to look at the quantity of enzyme.   
 
Dr. Tansey commented that Mr. Hardie had indicated that his tolerance for alcohol had dropped 
considerably and that this phenomenon might relate to the correlation shown in the graph.  Chemical 
sensitivity is associated with alcohol intolerance.  She also commented that, having worked on glial cell 
derived neurotrophic factor (GDNF), artemin and neurturin in Gene Johnson’s lab as a postdoc, she was 
shocked to see an increase in GDNF and a decrease in artemin in the hypothalamus.  This is because both 
are from the same GDNF family and are very critical neurotrophic factors for different reasons.  GDNF 
clinical trials had been stopped because the recombinant protein traveled too far into the hypothalamus 
and suppressed appetite.  Neurturin did not do this and is in clinical trials for Parkinsons’s disease.  If 
sarin decreases neurturin levels, one might be able to restore the levels with adenoviral gene therapy, 
which has already been FDA-approved in humans.  Artemin is also a big surprise because not much is 
known about what it does.  She commented that it was really nice to be able to identify promising 
therapeutics from these kinds of studies. 
 
Chairman Binns thanked Dr. Morris. 
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Overview of the Congressionally Directed Medical Research Programs (CDMRP) 
 COL Janet Harris, PhD, RN 
 Director, Department of Defense Congressionally Directed Medical Research Programs 
 
COL Harris gave an overview of the DoD’s Congressionally Directed Medical Research Programs, 
including the development of the FY06 Gulf War Veterans’ Illnesses Research Program (GWVIRP) (See 
Appendix – Presentation 11.) 
 
Dr. Meggs noted that one of the Committee’s first recommendations was to open up Gulf War illnesses 
research monies to competitive bidding from all sources, because the person who has the high risk/high 
gain idea might not be eligible to receive VA funding.  He stated that DoD’s GWVIRP solved that 
problem, and applauded the initiative.  Dr. Harris reiterated that the program was open to any researcher, 
including international ones, and that the majority of the funding in her program goes to extra-mural  
investigators.  Only 10% goes to researchers within DoD. 
 
Mr. Smithson, a Committee member, stated that funding for FY2007 was currently in appropriations and 
going into conference.  He asked whether there were any Gulf War illnesses research initiatives included 
in the FY2007 budget.  COL Harris stated that she hadn’t seen a “line item” for this yet.  Chairman Binns 
commented that he would address this in a minute. 
 
Dr. Morris asked when the deadline for proposals was expected to be.  COL Harris stated that she 
couldn’t say yet, but noted the general timeline outlined in her presentation.  Dr. Steele asked about the 
usual length of time allowed for proposals after a program announcement is released.  COL Harris stated 
that it was typically two-four months, depending on several factors.  Exploration/hypothesis development 
awards involve new ideas and a short application, so researchers usually didn’t need a lot of time to 
prepare their proposals.  If it was a clinical trial or consortium, which wasn’t the case with this program, 
the time allowed for submitting proposals would be longer. 
 
Chairman Binns thanked COL Harris. 
 
Chairman Binns introduced Vic Edgerton, legislative staff member for Congressman Dennis Kucinich.  
Congressman Kucinich serves on the House subcommittee with Congressmen Shays and Sanders, who 
had all been strong supporters of Gulf War illness research over the years.  As COL Harris noted, Gulf 
War research money only gets to COL Harris if Congress appropriates it.  And Congress only 
appropriates it if there are staff members willing to work on these projects.  Chairman Binns stated that 
Vic Edgerton was the one to thank for doing the work for the FY2006 monies.  He added that they were 
hopeful there would be a line item for the same amount of money in the FY2007 budget.   
 
Chairman Binns asked Dr. Haley to speak about the Gulf War Illness research program being developed 
at the University of Texas Southwestern Medical School.  Dr. Haley first wanted to say that this meeting 
was a turning point in this field.  The last meeting foreshadowed it, but this meeting had been 
phenomenal.  For years, we have been laboring in an ambiguous position.  It has been difficult and 
frustrating, hoping to get to the point of knowing where to direct basic science.  Until basic science is 
focused on this and looking at mechanisms of disease and biomarkers at the cellular level, we haven’t 
made a lot of progress.  Dr. Haley stated that he had seen a major shift that day with tremendous 
preliminary data and likely hypotheses, not just pie-in-the-sky hypotheses.  This needed to be 
communicated to Congress because now is the time to put money into this research.   We didn’t have the 
tools to do this research 10-15 years ago.  Now we not only have the tools, but they are paying off.  So 
now is the moment that investment will make a big difference.   
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With regards to the program at UT-Southwestern, Dr. Haley stated that the program had not yet begun.  
They were still developing the template for it, which was very important.  VA has never done something 
of this nature before and it was important to get it right.  UT Southwestern was working with VA Central 
Office, Dallas VA Medical Center and VISN 17 personnel to develop a mechanism for this funding that 
will serve the future of the VA, but also make it possible to do creative work.  The funding was initially 
announced in December 2005, and a memorandum of understanding was negotiated and signed at a news 
conference in April 2006.  Since then, VA Central Office legal staff had been developing a contract, 
which UT Southwestern had received three weeks prior and were in the process of reviewing.  The 
memorandum of understanding was just a general overview of intent, but it wasn’t a legal document.  
Once the contract is negotiated, they will then know what the structure is and what they will be able to do.  
Dr. Haley stated that everybody had agreed that they wanted a creative atmosphere where exciting 
hypotheses and tools were used to develop multiple projects, including animal studies, human brain 
imaging, nuclear imaging, and epidemiologic studies, in a way that would allow the various fields of 
research to communicate amongst each other.  This would entail basic scientists talking to 
epidemiologists and brain imaging scientists, which would make the most of these opportunities.   
 
Dr. Haley stated that projects would be reviewed by a merit review committee that reported to Dr. Al 
Gilman, Nobel Prize laureate and Dean of UT Southwestern Medical School.  Dr. Gillman will chair this 
blue-ribbon committee.  They are in the midst of establishing the criteria by which the committee will 
review the proposals. 
 
Dr. Haley noted that another key thing making all of this possible was the fact that UT-Southwestern had 
a lengthy track record of working with Ft. Detrick to develop preliminary data, survey mechanisms that 
are unique for Gulf War veterans, a brain imaging center, and basic science protocols.  While this 
particular funding was from the VA, it was built on the basis of a long relationship with DoD, which has 
become more productive over the years.  He stated that they were ending their relationship with DoD with 
mixed feelings because the collaboration had become so productive.  They would build on this platform 
to make the new program creative and productive. 
 
Dr. Klimas asked if UT-Southwestern would be collaborating with other institutions and VA facilities.  
Dr. Haley indicated that they probably would be, but the rules and procedures for this type of 
collaboration had not been developed yet. 
 
Dr. Clauw commented that this sounded a little different than what was presented at the May 2006 
meeting.  He stated that he had the impression then that there would be more of a clinical program 
associated with the project.  Dr. Haley stated that this had not changed, but there were no rules yet.  Dr. 
Clauw asked whether a treatment program would also be a part of the program and that treatments and 
trials were what Gulf War veterans were continually asking for.  Dr. Haley stated that he did not know 
yet. 
 
Chairman Binns invited Dr. Leda Cummings, who was an audience member and with the Sameuli 
Institute, if she would like to pose any questions to the Committee or visiting scientists.  Dr. Cummings 
asked Dr. Morris about the low-dose sarin exposures and the absence of alterations in gene expression in 
neurons in vitro.  She asked what might explain alterations in vivo, but not in vitro.  Dr. Morris stated that 
Dr. Steven Berberich had done these studies.  All she could say was that he used multiple doses and found 
nothing different, at least with the protocol he used, acutely, i.e., 24 hours after exposure.  Dr. Morris 
offered to provide Dr. Berberich’s email to Dr. Cummings so that they could communicate directly.  Dr. 
Sopori stated that it was possible that it was an indirect effect because we know that sarin causes 
neurological changes very fast.  Dr. Golomb agreed, noting that you may need the in vivo preparations for 
the initial effect, which then leads to the subsequent effect. 
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The meeting recessed at 12:00 p.m. for lunch. 
 
The meeting reconvened at 1:04 p.m.  
 
Upon returning, Chairman Binns complimented the Committee staff on the meeting preparations.  He 
then introduced Dr. Bill Goldberg, Portfolio Manager ofVA’s Gulf War Research Portfolio, and Dr. Joe 
Francis, Deputy CRADO. 
 
Dr. Francis conveyed the apologies of Dr. Joel Kupersmith, CRADO, who was not able to be present at 
the meeting.  He indicated that Dr. Goldberg was the continuity to the Committee as a neuroscientist 
while he himself was a health services researcher.  He was fascinated and impressed with the quality of 
scientific presentations over the past two days, and extended his thanks to Dr. Steele, the Committee’s 
support staff and all of the visiting scientists.  He discussed his background in studying acute confusional 
states, i.e., delirium, both from a clinical epidemiologic perspective as well as with outcomes research.    
The cytokine hypothesis is the number one mechanistic hypothesis in this field now.  His group, as well 
as several others, had found that acute confusional states lead to more permanent sequelae than previously 
thought, and can be very dangerous to the functional status of older individuals. Feedback loops that 
occur in the neuroimmune system are very important.  Dr. Francis stated his belief that we are on the cusp 
of really understanding the mechanisms; and it was this understanding that helps drive relevant and 
rational therapies.  He stated that VA ORD firmly believed that the care of veterans was a sacred trust, 
and their mission was not purely the generation of knowledge, but to improve the health of veterans.  
Their secondary mission was to improve the health of the nation.  He noted several discoveries made by 
VA that had benefited the general population, e.g., that the currently-accepted tuberculosis treatment is 
based on findings from a VA Cooperative Studies project.  However, veterans are different and VA has a 
higher bar in terms of respecting human rights and following the fundamental principle of medicine, that 
is, “to do no harm.”  VA was the first to establish a human rights committee, which predated institutional 
review boards, to review scientific merit as well as societal and individual risks.  These committees were 
among the first to involve veteran stakeholders and advocates, in addition to the scientific community.   
Dr. Francis stated that this was why VA ORD was pleased to support the current initiative.  He felt that 
the figures speak for themselves, and that VA ORD had clearly made a major commitment in the field of 
Gulf War illnesses research.  He said that they are in this for the “long haul.”  He added that the “long 
haul” also had to be defined by the political process, as COL Harris mentioned.  There were a lot of things 
about FY2007 and beyond that could not be predicted and surmised.  However, VA’s commitment to this 
issue was there, and he didn’t anticipate it going away.   
 
Before Dr. Francis turned the proceedings over to Dr. Goldberg, he noted that Dr. Haley had given an 
excellent summary of the current state of the VA/UT-Southwestern initiative.  He stated that this was a 
collaboration and mechanism to bring in the best science from across the nation in this endeavor.  He 
noted there were many federal acquisition regulations that must be adhered to, which prevented them 
from discussing the contract negotiations in more detail.  
 
 
Gulf War Update 
 William J. Goldberg, PhD 
 Gulf War Research Portfolio Manager, VA Office of Research and Development 
  
Dr. Goldberg conveyed the apologies of Dr. Timothy O’Leary, Director, VA Biomedical Laboratory 
Research and Development, who was not able to be at the meeting.  Dr. Goldberg went on to review VA’s 
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Gulf War Biorepository Trust initiative and VA’s FY2006 Gulf War illnesses research portfolio.  (See 
Appendix – Presentation 12.) 
 
During Dr. Goldberg’s discussion about the Gulf War Biorepository, Dr. Steele asked, for clarification, 
whether tissues from Gulf War veterans without amyotrophic lateral sclerosis (ALS) would be collected.  
Dr. Goldberg indicated that this was the case.  Dr. Steele asked if DNA would also be collected.  Dr. 
Goldberg indicated that they would be collecting DNA from the post-mortem blood and serum samples.  
Dr. Steele asked if there were any plans to collect DNA samples from living veterans too.  Dr. Goldberg 
stated that this would be determined by the individuals who were running the tissue bank.  Dr. Francis 
interjected that one of the VA’s key initiatives was to establish a genomic medicine project.  This will 
take advantage of VA’s defined patient population that is tracked longitudinally with electronic health 
records and the capability VA has already built in research and development to look at conditions of 
particular importance to veterans.  While it would not be the sole mission, he believed that Gulf War 
illness would be a part of this project.  The federally chartered advisory committee that will help define 
the genomic medicine project was scheduled to meet in September 2006.  The first issues addressed by 
this committee would be ethical concerns, identification/deidentification of information, etc.  They have 
had a slight setback in terms of the information breech that happened at VA in May 2006.  This breech 
did not involve VA ORD, but they are in a situation of rebuilding Congress’ and veterans’ trust that VA 
will be able to handle this very sensitive information.  No one can guarantee 100% security, but VA is 
working to establish enough checks and balances to protect veterans.  VA is looking at a number of 
solutions specifically for genetic information, because if it is released inappropriately, it could be very 
damaging to an individual veteran.   This is the year to lay groundwork for the project. 
 
Dr. Golomb asked if the VA was looking to move to a veteran identification system that didn’t use Social 
Security numbers.  Dr. Francis stated that he was leading VA ORD’s effort to look at the issue of data 
security.  If the nation can come up with a better personal identifier than a Social Security number, VA 
ORD would certainly use it.  Dr. Francis noted that a lot of what was done in VA research was linked to 
non-VA databases for which Social Security numbers were critical.  Two-thirds of veterans over the age 
of 65 use Medicare.  In order to link with Medicare data, VA must use Social Security numbers.  
However, VA ORD can have the researcher use other identifiers that have been “stripped” of personal 
information.  In current research data systems, they scramble the Social Security numbers.  However, it 
isn’t difficult, especially in rare illnesses like ALS, to trace the data back to the individual.  The other 
approach being used is encryption.  VA advocates universal precautions.  Datasets must be encrypted 
whether the researcher thinks it contains sensitive data or not.  This is a habit the research community 
needs to get into.  Dr. Francis noted that Dr. Haley was nodding in agreement, because one of the many 
interesting aspects of the contract discussions involved data security.  It is important to build this correctly 
so we can sustain the effort for the long haul. 
 
Upon concluding his discussion of the Gulf War biorepository, Dr. Goldberg stated that it was his 
understanding that the biorepository officials anticipated being able to consent potential donors in about 
three-four weeks.  Dr. Baraniuk asked if cerebral spinal fluid could be added to the list of collected 
samples.  Dr. Goldberg stated that, as the focus would now be on a central nervous system disease, VA 
would add cerebral spinal fluid to the list.  Dr. Sopori asked if spleen or liver would be added, because the 
hypothesis being discussed over the course of the meeting was that something happens to inflammatory 
cytokines.  Dr. Goldberg stated that he would discuss this with the individuals running the tissue bank and 
Dr. O’Leary.  If at all possible, they will make every effort to add these samples to the list too. 
 
Ms. Knox asked how consents would be obtained.  Dr. Goldberg indicated that he didn’t know the 
particulars, but would find out the answer for her.  Dr. Francis commented that it was VA’s practice to not 
rely on blanket consents.  VA also uses an opt-in approach; this provides a higher level of protection for 
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the veteran.  VA has a national research advisory council that helps determine these issues.  Ms. Knox 
noted that it would be appropriate to broach this specific issue, as is done with living wills for example, 
when a veteran entered a VA facility.  She noted that deidentified tissue could be used for a cancer 
repository.  Dr. Francis agreed, and noted that there were some universities that were instituting some 
very innovative encryption and other techniques that would allow this.  Dr. Francis noted that the consent 
for this program would also be on a separate form and would be explained to the individual clearly.  He 
stated that the biggest cost related to the genomic initiative is the clinical cost of consenting. 
 
Mr. Smithson asked about the manner in which VA would be publicizing the Gulf War biorepository to 
Gulf War veterans.   Dr. Francis stated that they would like to use every mechanism at their disposal.  
They would appreciate the help of Mr. Smithson’s organization, the American Legion.  Dr. Francis stated 
that Mr. Reuben Wright, a Gulf War veteran and VA ORD staff member, worked with all four branches 
of the military and did a lot of outreach work and communication in building communication lines.  Dr. 
Francis noted that whenever VA ORD advertised a research project, the advertising must be approved by 
an institutional review board.  This was to ensure that the veterans understand the protocols and purpose 
of the research.   
 
Dr. Steele asked if the tissue bank would accept samples from veterans who were not receiving most, or 
any, of their care from VA.  Dr. Goldberg stated that this would be an issue that would have to be worked 
out when it came up.  There are financial and legal liability issues that must be addressed.  Dr. Goldberg 
noted that the one sample that had been collected from a veteran outside the VA had involved a Herculean 
effort by many individuals.  He wasn’t sure if this would be possible on a routine basis.  Ms. Knox 
commented that they should be applauded for making that effort. 
 
Dr. Goldberg distributed the most current Gulf War research portfolio listing to the Committee members 
and the public.  Copies of the “2004 and 2005 Annual Reports to Congress: Federally Sponsored 
Research on Gulf War Veterans’ Illnesses” were also distributed to Committee members. 
 
During his discussion of funding trends, Dr. Goldberg noted that chronic multisymptom illnesses were 
categorized under the “General Health” category not in the “nervous system” category.  Dr. Francis 
commented that there clearly had been a major initiative around brain and nervous system research.  He 
noted that when they classify a portfolio, a project can sometimes fall into more than one category, so the 
proportions should be taken with a grain of salt.  He also noted that some of the work looking at 
environmental exposures and trends happened through VA’s Public Health and Environmental Hazards 
office, headed by Dr. Lawrence Deyton.  Much of the work alluded to today, such as Dr. Han Kang’s 
research, was supported through this office.  Dr. Francis was glad to see that VA ORD was now spending 
more under the category of immune and infectious diseases.  He hoped that the cytokine research here 
would pay off.  He noted that genomics was not listed as a category, but probably cuts across all of the 
listed categories.   
 
Dr. Golomb asked if it would be possible to separate the brain and nervous system category into 
psychological and non-psychological studies.  She noted that this division had been of considerable 
interest to the Committee.  Dr. Francis stated that, because of the imperfections of the categories, the full 
listing of the protocols had been provided.  He felt that the summaries of these projects provided a good 
sense of how they are categorized.  He commented that there were several ways to “slice and dice this,” 
and they would certainly like to accommodate any suggestions about how to do this.  Dr. Goldberg noted 
that the funding trends, which were graphed in the last slide of his presentation, were a cross-service slice 
of the Federal Gulf War research portfolio.  This included all of the projects at DoD, VA and Health and 
Human Services (HHS).  Any effort to “reslice and dice” would have to be reviewed by three additional 
groups, and coding is a very time-consuming issue.  There are sub-divisions within these categories, but it 
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is difficult to create a clear bar graph showing them all.  He stated that the graph presented showed the 
general trend, in terms of categories, as to where the research focus was going and coming from.  Dr. 
Goldberg stated that it wasn’t perfect, but did provide some sense of whether particular areas are on the 
upswing or downswing.  This allowed the portfolio managers to get some feedback from the Committee 
as to whether this was appropriate or not and give direction on priority research.   Dr. Goldberg stated that 
the middle appendix in the Annual Reports had the complete breakdown of federally funded Gulf War 
research studies.  He further noted that these trends were only for the primary assignment of the study.  
Many projects have more than one area to which they have been assigned.  There are many more nervous 
system projects, for example, buried in the environmental exposures category.  This was because the 
primary focus of the study was on the environmental exposure.  He noted that there were no “double 
counts” in the graphed data.   
 
Mr. Graves asked if this meant that the psychological and stress-related studies were listed under 
“General Health.”  Dr. Goldberg stated that a lot of the cytokine-related work was probably in symptoms 
and general health, but the assignments were determined on a project by project basis.  He stated that he 
couldn’t give a “hard and fast” answer on that. 
 
Chairman Binns stated that, as in the past, the Committee’s staff would take a look at the individual 
studies and categorize them for the benefit of the Committee.  This would allow the Committee to give its 
feedback to VA ORD.  Chairman Binns stated that, historically, the brain and nervous system had 
included the psychological studies.  He noted that there was also the issue of how many ALS studies were 
included.  However, he didn’t think this needed to be teased out at that time.  Dr. Goldberg offered to 
provide Dr. Steele with any study abstracts that she might not have. 
 
Mr. Hardie commented that there was a line item in the FY07 National Defense Authorization Act that 
would authorize a new cancer research institute to study the prevalence of cancers in current members of 
the Armed Forces, as well as veterans.  He asked if VA ORD was familiar with this, and if so, if there was 
tie-in to this work.  Dr. Goldberg stated that the cancer prevalence study was most likely Dr. Han Kang’s 
project.  He wasn’t sure, however, about the bigger picture and didn’t think there was a direct link with 
what VA ORD has been doing.  Most of the identified studies have been funded through VA ORD 
initiatives, rather than any national study. 
 
Dr. Tilson noted that VA had a clinical database, which could allow one to look at how the syndrome was 
evolving over time.  This database could also help identify particular therapies that were being used 
empirically.  This information should allow us to come up with better ways of approaching therapy.  Dr. 
Tilson asked if there was strategy to capture the population level data in the VA’s electronic medical 
records.  Dr. Francis stated that there was a major effort to try and capture different populations for 
longitudinal tracking using electronic health records.  However, it was not easy to do.  As powerful as the 
VA’s records are, it really is a front-end effort that draws from 128 separate databases.  VA is in the midst 
of converting the information structure to a unified database known as the “Health Data Repository.”  
This is running in parallel with the VA rehosting its electronic medical records that will allow these things 
to be computationally easier to do, and marrying them with the critical databases, e.g. Tricare, Medicare, 
other corporate data systems, and death and beneficiary data from Veterans Benefit Administration.  It 
was taking longer than they anticipated because of discussions among VA’s “Board of Directors” 
regarding how the VA’s information technology system should be created.  Dr. Francis stated that an 
upcoming paper in the November 2006 issue of Health Affairs provided a case study of how VA ORD 
built this type of system for diabetes.  It took many years and is quite complicated.  But they would like to 
emulate this approach for other conditions.  Dr. Tilson thanked Dr. Francis for acknowledging that this 
work is all about the veterans and the need to balance the urgency of doing something with protections of 
veterans’ dignity and the rigor of science.  However, use of these data is important, particularly in the 
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situation where there is a population data resource that can help unlock the complex puzzles of veterans’ 
chronic multisymptom illnesses. 
 
Dr. Golomb noted that, from her experience, Dr. Tilson’s proposal to use the VA electronic health records 
to follow Gulf War illnesses was more complicated than one might imagine.  She stated that several of 
her colleagues had sent patients to her clinic for a one-time Gulf War visit, and there is no way to 
ascertain from their charts that they have Gulf War illness.   You would not even know from their charts 
if they have subcomponent symptoms associated with Gulf War illnesses, much less what treatments they 
received.  Dr. Tilson recognized this as a thoughtful clinician’s input, but it shouldn’t damper the 
enthusiasm for getting on with utilizing this resource.  Dr. Francis referenced Dr. Morris’ discussion on 
microarray analysis and how the genetic problem became a computational problem.  One of the 
underpinnings of their efforts was trying to understand how to mine the textual data from the medical 
records.  They have to use artificial intelligence and fuzzy logic to find and use these data.  VA is having 
discussions with leading informational technology companies to understand how to do some of these 
things.   
 
Chairman Binns noted that the Committee had recommended the establishment of a treatment 
development center that would collect information, as suggested by Dr. Tilson, from patient records and 
from clinicians inside and outside the VA system, looking to identify potential therapies for future 
research.  He asked if this center was still being pursued.  He noted that this was something uniquely 
within VA ORD’s hands and would be difficult to hand over to UT Southwestern.  He stated that the 
Committee would love to see this center be included on the portfolio listing next year.  Dr. Steele 
commented that a research funding announcement (RFA) had been prepared to solicit proposals for a 
center.  Chairman Binns agreed, noting that the RFA had been ready for release for the past seven or eight 
months.  Dr. Francis stated that they had not forgotten about the concept.  He stated that he couldn’t 
provide much information, but could say that dialogue was occurring with UT Southwestern about this 
matter.  He stated that there would be a VA on-site component to that, as well as information sharing. 
They will execute whatever mechanism is necessary to continue the initiative. 
 
Dr. Steele asked if VA ORD intended to issue another RFA on Gulf War illness.  She stated that one had 
been on the table for awhile, even before the Dallas initiative.  Dr. Goldberg stated that since there was 
not yet a FY2007 budget, it would be premature to commit to what they could or could not do next year.  
Dr. Francis reiterated that VA ORD was in this for the “long haul.”  Their commitment was to see that 
there was interest, good science, and momentum in this area of research. 
 
 
Committee Business and Discussion 
 
Dr. Steele stated that that the Committee report was still being drafted.  She indicated that it would be 
useful to schedule the 2007 meeting dates as soon as possible and that members would be contacted in the 
next few weeks to schedule these dates.  She went on to say that the next scheduled meeting (November 
2006) would be held in Dallas, TX.  Dr. Haley and his colleagues at UT Southwestern would be sharing 
the Gulf War research projects being planned.   
 
Mr. Smithson stated that the presumptive period for undiagnosed illnesses for compensation purposes 
would expire at the end of 2006.  The American Legion had been speaking with VA about the matter.  
Mr. Smithson believed that VA intended to extend the period and that the last extension had been for five 
years.  The American Legion’s position is that it should be extended indefinitely because there are so 
many unanswered questions.  Mr. Smithson thought it would be a good idea for the Committee to weigh 
in on this matter by sending a letter to the Secretary.  He acknowledged that this wasn’t a research issue 
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per se, but research does drive it.  With ongoing research and a lot of unanswered questions, we can not 
allow the benefits door to be closed for individuals developing symptoms in the future.  Chairman Binns 
stated that the Committee could extend a comment that in light of the advancements being made in 
research, an extension of the time would be order.  He stated that he could suggest this to the Secretary in 
his monthly email.  The Committee agreed. 
 
With no other general business, Chairman Binns asked that the discussion return to aspects of the 
scientific presentations and possible research recommendations. 
 
Dr. O’Callaghan offered his perspective on the discussions, first pointing out that if the Gulf War illness 
problem was easy, it would already have been solved.  He stated that we were dealing with an event that 
occurred many years ago involving multiple exposures and causes that led to multiple constellations of 
symptoms, many of which could have neuro-immune linkages. This seemed pretty clear, all the way 
down to several different molecular levels, based on talks given at the meeting.  He noted Dr Tracey’s 
presentation about peripheral-brain feedback control and the various discussions about imaging 
possibilities.  He stated, however, that there hadn’t been a lot of discussion about definitions.  He also 
noted that several different end points had been  discussed but that it was hard to know if changes from 
baseline were good, bad, or don’t matter.   The information presented should be put into context of what 
we already know.  He noted that Dr. Guilarte was looking at glial activation associated with pretty nasty 
pathology in terms of the models used.  This didn’t necessarily tell us if glial activation associated with a 
plethora of other cytokines and chemokines represented adverse effects or were linked to overt 
cytopathology and dysregulation of the peripheral immune system.  The science is no longer in its infancy 
in terms of basic neurobiology, and we are at the point where we are getting good definitions of these 
dysregulated phenomena.   We need to take the information from basic neuroscience and let it guide us to 
targets that are related to the effects seen in veterans. 
 
Mr. Graves commented that the focus should be on veterans, their treatments and how to translate that to 
the clinic.  He commented that the previous day’s discussion had become elevated and when he was 
thinking about it afterwards, he thought that both parties had been right.  There is a sense that we have to 
be responsible in moving forward with the science and treatments.  However, there is also a sense of 
urgency as more time lapses and people are dying.  Mr. Graves was also concerned that, as more time 
goes by, more things were going to start “popping up” due to delayed onset of conditions from earlier 
exposures, e.g., brain cancer.  There has to be a balance.  Some things can be moved forward quickly, 
e.g., studies looking at DM, while other things might require a more methodical approach.  These can be 
examined on a case-by-case basis.   
 
Dr. Golomb stated that she wanted to clarify her position from the previous day’s discussion.  She thought 
that a clinical trial would be appropriate to initiate, but never intended that any of the protections be 
circumvented, nor did she intend it to be based on anything other than an approved, sufficiently-defended 
protocol.  She wished to defend her suggestion that a double-blind, placebo-controlled trial could be done 
with an over-the-counter drug that people take all the time.  Chairman Binns stated that he respected her 
position. 
 
Mr. Hardie commented that he was deeply impressed with the Committee and the level of discussion was 
exciting.  He stated that it was encouraging and exciting to see others learning and getting excited about 
the prospects.  He wished to reemphasize, however, the sense of urgency.  He referred to his own chronic 
health conditions, and stated that he wasn’t the only Gulf War veteran who had a sense of concern that it 
wasn’t related to PTSD or being hyperaware.  He said that you can learn a lot about the medical system 
by way of journeys through every sort of medical test available.  He concluded by thanking the scientists 
and their support staff for their hard work. 
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Ms. Knox stated that it was eye-opening to sit at the table and hear Dr. Haley say that he has mixed 
emotions about not being able to work with DoD.  She commented that, looking back 10 years, it was 
very difficult to work with DoD.  DoD denied that there were any low-level chemical exposures for years, 
so the science couldn’t be done.  It is rewarding to see the full circle come around, and see the science 
finally catching up.  She was excited about the meeting and about what was going to happen at UT-
Southwestern.  She commented that she thought that researchers would find genetic predispositions.  She 
didn’t want this to result in DoD or VA saying to a veteran that they were predisposed to this illness and, 
therefore would not be compensated.  She stated that this was a real concern for veterans because they 
already have a difficult time getting compensation.  She noted that this was a concern for the genome 
project too, and we need to be aware of it.  She concluded by commenting that “the soldier is waiting.” 
 
Dr. Sopori stated that he had learned a lot at the meeting in terms of science and other issues.  He was 
impressed by the hypothesis that there was a dysregulation of the immune system, particularly involving 
proinflammatory cytokines.  If you look at other diseases for which we don’t know the causative agents, 
e.g., stress disorders, fibromyalgia, delirium, one also sees dysregulation in the proinflammatory 
cytokines.  The question is what caused it.  We don’t know.  We know that a lot of people were exposed 
to various insecticides, etc.   However, it could not be something that was in a limited area, given the 
number of individuals affected.   A lot of veterans were exposed.  Some developed the conditions while 
others didn’t.   When one gives a mouse an infection, it gives a response but then recovers.  However, you 
may have a particular mouse that responds but doesn’t recover.  This often involved loss of regulation or 
feedback mechanisms.  Animal strains may be developed that are more likely to develop this kind of 
phenomenon.  Dr. Sopori went on to say that it is also important to look at chronic effects.  Looking at 
things early on may not tell you anything.  He cited lung cancer and the effort to look for genetic 
predispositions.  It may take 20 years for the symptoms to develop.  Then you have to look back to see 
what caused it.  One has to be careful when one defines early changes. 
 
Dr. Tansey thanked the Committee for the opportunity to be there and learn from all the researchers 
presenting.  She stated that when they first heard about this at UT Southwestern, they all thought it was a 
controversial theory and there were a lot of politics involved.  However, as she listened more to the 
science and to the patients, she doesn’t believe it is that controversial.  She thought it was clear that there 
was neuroimmune and neuroendocrine dysregulation involved.  These are tough, complex systems to 
grapple with.  However, UT Southwestern has a unique opportunity to learn from what has gone on so far 
and design the best experiments possible, using both unbiased and candidate gene approaches.  They 
know a lot about the gene families that are probably involved.  She looked forward to working with Dr. 
Haley and others present to find biomarkers and treatments.   
 
Dr. Nettleman stated that those present have accepted and taken for granted that Gulf War illness is an 
illness.  She felt that any Committee report had to reaffirm this repeatedly, because there are still people 
out there who don’t get it.  She also thought there were many opportunities raised during the course of the 
meeting.  She noted the discussions about neurodegenerative disease studies and that these studies could 
be repeated in Gulf War veterans.  She respected the points about not circumventing any of the research 
safeguards, but acknowledged that we are running out of time.  Science has fallen on its face many times, 
and modern medicine is far from perfect.  So we end up being cautious about causing harm.  We don’t 
want to take it to the point where we fail to do good.  Her final point, as a women’s health researcher, was 
that a big genetic difference in chronic fatigue syndrome and Gulf War illness was the Y chromosome in 
the two populations.  Thus, Gulf War illness is not going to be equal to chronic fatigue syndrome, even 
though it will have similarities. 
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Dr. Clauw commented that he thought the Committee should strongly recommend that the VA treatment 
guidelines be modified.  He stated that he played a large role in creating the first set, but noting that much 
has been learned about fibromyalgia and chronic fatigue syndrome since then.  If people with chronic 
multisymptom illnesses were managed according to what we now know, the Gulf War veterans would be 
doing a lot better than they were now.  This is the case with fibromyalgia.  Even though there are 
thousands of published articles, what happens in clinical practice is not in accordance with the literature.  
He stressed the need for randomized clinical trials.  He expressed skepticism that any more 
epidemiological or basic science studies were going to have major and quick impact on the health of Gulf 
War veterans.  Based upon how the VA portfolio is set-up, he didn’t see how randomized clinical trials 
could be done.  The grants being offered were small.  We have to think about ways to take the new ideas 
into clinical practice and do randomized clinical trials, which would inform the VA about what might 
have happened with the Gulf War and how to take care of this population with chronic multisymptom 
illnesses, which are common in the VA and general population. 
 
Dr. Haley stated that his take from the meeting was a real enthusiasm for the mechanisms discussed.  We 
can’t assume these are true but have to show whether they are true or not in Gulf War veterans.  If we 
were to show neuroinflammatory changes are important, or even perhaps the principle cause of this 
disease, this was only a start.  It would show us the direction to take research, but then we need to know 
why and what is sustaining it.  This is where animal studies are critical.  Dr. Haley did want to comment 
on Dr. Clauw’s statement about basic science studies.  Dr. Haley stated that well-directed animal studies, 
looking at mechanisms of neuroinflammation, may define some of the critical areas in short order.  
Bringing to bear the genomics, proteomics, etc., we can get enough clues to allow a fairly quick strike and 
direct therapy at critical areas.  We need to quickly determine whether neuroinflammation is the problem, 
in whole or part.  If it is, the “full court press” is on what are the mechanisms and what is sustaining them, 
leading to the critical treatment that will make these veterans well.  Dr. Haley commented that it would be 
a real coup if researchers and clinicians were able to make veterans well from this effort.  He stated that 
his group would be presenting UT Southwestern’s overall research plan to the Committee in November 
2006.  This plan would include projects that would provide insights into this hypothesis. 
 
Dr. O’Callaghan agreed with Dr.  Haley.  He stated that, in context of the talks and discussion over the 
past two meetings, there was a reasonable consensus that there was a neuroimmune component to Gulf 
War illness.  This begged the question as to whether there was enough information to go ahead with some 
attempt at therapies without going after mechanisms first.  He noted the need for immediacy.  Dr. Haley 
stated that this point echoed what had been discussed in Committee meetings for the last four years 
regarding treatment.  There are two general approached to identifying treatments.  The first is the 
empirical approach.  The closer we get to knowing what the mechanism is, we can guess what treatments 
might work and go ahead and try them.  The other is the rational approach, which is learning more and 
more about the mechanisms.  Thus, if the empirical approach hasn’t worked, researchers continue digging 
into the mechanisms and this might provide insight into a potential treatment.  Dr. Steele commented that, 
from her perspective, determining if there is a neuroinflammatory component to this disease would allow 
researchers to start looking at treatments right away. In a way, it would provide the best of both 
approaches, and provide a point that allows investigators to move forward and backward. 
 
Dr. Golomb seconded what Dr. Haley had said.  Everything that had generated the hypotheses heard 
today was based on new basic science.  Without this basic science, we would make no additional 
progress.  The idea of doing no more basic science means we are stuck with the treatments that we have, 
and they have not proved to be greatly effective.  She stated that she had additional ideas about the 
genesis of the neuroinflammatory process and believed that neuroinflammation was an extremely 
promising avenue for future study.  If someone wanted to propose to DoD or VA a sufficiently-justified 
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treatment trial, she didn’t see why it couldn’t be done at this point.  If they can defend it, it should be 
subject to the peer review process. 
 
Dr. Tilson stated that he liked everything that he had heard and would “second” it all.  He stated that he 
was all for basic science, rational drug development, empiricism, and peer review.  He would only add 
that this has been a dazzling overview.  He wondered if we had a terrain map of the field yet.  However, 
he wasn’t sure where the Centers for Disease Control (CDC), NIOSH, NIH, and the research portfolios 
for other multisymptom syndromes stood on this hypothesis.  He noted that one of the big funding 
sources, i.e., pharmaceutical companies, hadn’t been mentioned either and wondered if they were working 
on promising leads.   
 
Dr. Steele asked the Committee and visiting scientists to provide suggestions concerning specific studies 
related to the meeting’s discussions.  She began by suggesting studies that might be done in the short 
term, such as looking for proinflammatory cytokines in cerebrospinal fluid.  Another option would be to 
conduct imaging studies of the type described in the meeting to see if they would show any indication of 
neuroinflammation. If neuroinflammation is underlying veterans’ multisymptom illnesses, how can we 
find out?  If there are leads about peripheral markers that reflect CNS inflammatory responses, this would 
also be an attractive next step.  She asked if any of the visiting scientists knew if elevated levels of 
proinflammatory cytokines in the cerebrospinal fluid could be measured.  Dr. Tansey stated that this was 
possible using very sensitive, quantitative ELISA tests.  The problem is proinflammatory cytokine levels 
change depending on the particular challenge.  Therefore, the study must be designed well, so that you 
aren’t looking at a static picture but at responses to a particular stimulus.  These would need to be 
longitudinal studies.  Dr. Tansey noted that one needs to be very aware that estrogen can be protective 
against neuroinflammation.  Researchers tend to stick with male mice because of these compounding 
issues.  She stressed though that this research could technically be done. 
 
Chairman Binns stated that, substantively, he had nothing new to add.  However, he wanted to talk about 
this process.  He felt that this meeting had been a great event.  He stated that a tremendous debt of 
gratitude was owed to Drs. Steele and O’Callaghan for bringing these researchers together and presenting 
something that had coherence.  Chairman Binns stated that he had an experience a couple of years ago, 
while visiting with the head of neuroscience at Stanford.  This researcher told Chairman Binns that there 
was, at any point of time, 10 years of research that had already been done, but it hadn’t been linked yet.  
Chairman Binns believed this intuitively at the time, but felt now we are proving that we can shortcut this 
process by bringing together the people with the right expertise.  He thanked the Committee and visiting 
scientists for sharing their expertise.  He also thought that the sense of urgency in this matter had been 
conveyed. 
 
Dr. Tilson thanked Chairman Binns for providing his time, vision, and courage to proceed in this 
endeavor.  The Committee concurred.    
 
The meeting adjourned at 2:27 p.m. 
 
 
 
 


